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INTRODUCTION 

THOMSON SEMICONDUCTEURS Military and Space Division offers a large range of 
discretes, linear, microprocessor and memory products in die form. These dice are 
avalaible in a variety of quality classes. 

SELECTION CLASSES 

THOMSON SEMICONDUCTEUR and Space Division offers six '''''',"'''ClVI 
E - 100% visual inspection low magnification 
V - 100% visual inspection high magnification 
N - Same as "V" + sampling lot with electrical testing 
T - Same as "N" + burn-in 
W -Same as 'I" + life test 1000 hours 
Z - Same as "W" + serialization 

The selection criteria used for the "Z"level are according to those who are conditioned by the 
ESA.PSS-Ol-608 specification issue 2 "generic specification for hybrides microcircuits". 
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QUALIFICATION LOT 

To better qualify the dice. THOMSON SEMICONOUCTEURS OMS offers to qualify fully 
assembled parts coming same diffusion lot. 

sample quantity qualification lot 
guarantee brought by array below indicates 

accordance to the statistical 
quelification lot', size and 

acceptance or reject each test. " 

TESTS 

Electrical (*' test at: N. T. W. Z 
3 temperatures for IC's 
(25OC for discrates' 

Electrical test after T. W. Z 
burn-in at 250C 

SIZE 1 
(1) 

23"pcs. 
o reject allowed 

LTPD better 
than 10 

23pcs 
1 reject allowed 

LTPD better 
than 15 
22pcs 

reject allowed 
LTPD= 10 

3Spcs " 
1 reject allowed 

LTPD = 10 

37pcs 
2 rejects allowed 

LTPD better 
than 15 

SIZE 3 
(ItAIndanil 

55pcs 
2 rejects allowed 

LTPD better 
than 10 

63pcs 
3 rejects allowed 

LTPD better 
than 16 

50pcs 
2 rejects allowed 

LTPD better 
than 10 

packages used for tests are those indicated respective data sheet. 
sample sizes to be tested are tile minimum to assure. with a confidence. that a lot 

having percent defective equal to the specified LTPO will not be accepted (single sample). 
Sample sizes are based upon the P"isson exponential binomial limit. 
LTPO = Lot Tolerance Percentage [)efect 
(1) : By special request only 
(2) : ESA PSS.01 .608 specification 
1*1 : done in accordance p<lckaged product data 
PRODUCT SPECIFICATIONS 

each die the following nf",,,,u.~;nn is indicated in 

MECHANICAL INFORMATION: 
layout 
size 

- die size 
- die thickness 
- metallization 
- passivation 

ELECTRICAL INFORMATION 

• maximum ratings 
electrical parameters 

back side bias if £"·",,li~'ah.14 

DOCUMENTATION" 

die shipments from THOMSON S EMICONDUCTEURS 
documentation: 

Die lot: Certificate of. compliance (COC) 
Qualification lot (level N. T. W. Z): 
- certificate of compliance. 
- test report (N. T. W) 
- test deta for each individual serialized part (Z). 

_'sort SEIIICOMIUCTEURS 
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DIE HANDLING CAUnONS 

Special care is required in handling dice. 
We recommend to pick the dice up by using transfer pipette adapted to the die sizes, to prevent 
any damage, as scratching the surface of the dice. 

GOOD DIE 

All handling tools and workstations must be protected against all pollution and electrical static 
discharge (ESO). 

PACKAGING 

Shipment are delivered in properly sized waffle packs. 
The waffle packs use antistatic and dust free materials and are closed using special clip locks 
preventing undue opening. 
They are inserted in vacuum packed plastic bag. 
Waffle packs must be opened for inspection by qualified personnel only. 

TOP 

--" __ :;io'1~_ CLIP LOCK 

CAIIIIIER 

The content of each box is identified by a THOMSON SEMICONOUCTEURS sticker indicating: 

- product type, 
- lot number, 
- quantity, 
- date of shipment, 
- quality control approval. 

ORDERING INFORMATION 

All dice should be ordered with the THOMSON SEMICONOUCTEUR OMS identification code, 
including a revision issue except otherwise specified, in accordance with the respective data 
sheet. See chapter heads for details. 
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PMt_ 

J LF166 

J LFI68 

J LF167 

J LF366 

J LF368 

J LF367 

JLM101A 

JLM301A 

J LMl08 

JLM108A 

J LM308 

JLM308A 

J LM124 

JLM324 

J LMI48 

JLM348 

JLM14B 

JLM348 

JLMI68 

JLM368 

JLM1468 

JLM1568 

J 1\.()6' 

JTL082 

J TL064 

JTL071 

JTL072 

JTL074 

JTL081 

JTL082 

JTL084 

JUA741 

JUAn8 

ORDERING INFORMAnON 

, J , LM108A 

Standard 
part number 

E V 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

x 

au.IIty ...... 

N T 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

x x 

1 

W 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

x 

v , A , 

T Revision 

Quality level" 

"V-N-T-W-Z 

Wafer - back finish 

Z 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

x 

1: Silicon (ltdl 
2: Gold 

w.... .... 
fInIIh 

1 2 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X 

X 

X 

X 

X 

X 

X X 

X X 

X X 

X X 

X X 

X X 

X 

X X 

X X 

X 

X X 

X X 

X 

X X 
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A 
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A 

A 

A 

A 

A 

A 
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A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 
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These circuits are monolithic J-FET input operational amplifiers incorporating 
well matched high voltage J-FETs on the same chip with standard bipolar 
transistors. 

These amplifl8rs feature low input bias currents, low input offset voltage and 
input offset voltage drift, coupled with offset adjust which does not degrade 
drift or common-mode rejection. 

The devices are also designed for high slew rate, wide bandwidth, extremely 
fast settling time, low voltage and current noise and a low Ilf noise corner. 

• Precision high speed integrators. 
• Fast 01 A and AID converters. 
• High impedance buffers. 
• Wodeband, low noise, low drift amplifiers. 
• logarithmic amplifiers. 
• Photocell amplifiers. 
• Sample and hold circuits. 

Bar:k tid. bill : Vee 

J-FET 

SPECIFICATIONS 

PAD LAYOUT : P858 

PAD SIZE : 0.12 x 0.12mm 

DIE SIZE : 2.00 x 1.2Omm 

DIE THICKNESS : O,375mm ± 0.025 

METALLIZATION :AI-Cu 
PASSIVATION : Nitride 
REVISION :A 

QUALIFICATION 

LOT CASE : (CB·ll) T099 

0ffMt null 

April t987·t/2 

43. Avenue de I"Europe . 7B140VElIZY-VllLACOUBLAY/FRANCE - Tel. :(1)39.46.97.19· Telex TCSF 2047BOF - Telecopie :(1 )39.46.52.64 
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The LM101A is a general-purpose operational amplifier. This amplifier offers 
many features : supply voltages from ± 5 V to ± 20 V, low current drain, over
load protection on the input and output, no latch-up when the common mode 
range is exceeded, freedom from oscillations and compensation with a single 
30 pF capacitors. It has advantages over internally compensated amplifiers in 
that the compensation can be tailored to the particular application: slew rates 
of 10 V I p.S and bendwidths of 3.5 MHz can be easily achieved. In addition, 
the circuit can be used as a comparator with differential inputs up to ± 30 V. 
The output can be clamped at any desired level to make it compatible with 
logic circuits. 

Bock .ide bias : Vee. 

BIPOLAR 

SPECIFICATIONS 

PAD LAYOUT P850 

PAD SIZE O.12xO.12mm 

DIE SIZE 1.20 x l.3Omm 

DIE THICKNESS 0.375mm ± 0.025 

METALLIZATION AI 

PASSIVATION : Nitride 

REVISION : A 

QUALIFICATION 

LOT CASE : (CB-ll) T099 

Balance 

April 1987·1/2 

43. Avenue de I'Europe - 7B14O VEUZV -VILLACOUBLA Y/FRANCE - Tel. : (1 ) 39.46.97.19 - Telex TCSF 204 780F - Telecopie : (1) 39.46.52.64 
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The LM108,A is a pnlCision operational amplifier having specifications a factor 
ten better than FET amplifiers over a - 56°C to + 125°C temperature range. 
Selected units are available with offset voltages less than 1 mV and drifts less 
than s,.V laC. This makes it possible to eliminate offset adjustments, in most 
casas. 

The device operates with supply voltages from ± 2 V to ± 20 V (LM308 : 
±2 V to ± 15 VI and has sufficient supply rejection to usa unregulated sup
plies. Although the circuit is interchangeable with and usas the same compen
sation as ttIe LM101A, an altemate compensation scheme can be used to make 
it perticularly i.-.sitive to power supply noise and to make supply bypass cape
citors unnecessary. 

BlIck aide bias : Vee 

BIPOLAR 

SPECIFICATIONS 

: P126 PAD LAYOUT 

PAD SIZE : 0 .12 x 0.12mm 

DIE SIZE : 1.56x 1.56mm 

DIE THICKNESS : 0 .375mm ± 0.025 

METALLIZATION : AI 

PASSIVATION : Nitride 

REVISION : A 

QUALIFICATION 

LOT CASE : (CB-ll1 T099 

April 1987-1/2 

43. Avenue de I"Europe· 78140VELllY-VlUACOU8LAY/FRANCE· Tel. :(1139.46.97.19- TelexTCSF204780F - Telecopie:(1)39.46.52.64 
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The LM346 consists of four independent, high gain, internally compensated, 
low power programmable amplifiers. Two extemal resistors (Reet) allow the 
u_ to program the gain-bandwith product, slew rate, supply current, input 
bias current, input offset current and input noise. For example the ueer can 
trade-off supply current for bandwidth or optimize noise figure for a given source 
resistance. In a similar way other amplifier characteristics can be tailored to 
the application. 

PROGRAMMING EQUATIONS: 
Total supply current = 1.4 mA llset = 10 "A) 
Gain-bandwith product = 1 MHz llset = 10 "AI 
Slew r8te=0.4 VI,.. llset=10 "A) 
Input bias current",50 nA llset= 10 "A) 
lset = current into terminals 8 and 9 

lset = Vee - Vee - 0.6V 
Rset 

Back side bias : VEe 

BIPOLAR 

SPECIFICATIONS 

PAD LAYOUT X043 
PAD SIZE 0.12 x 0.12mm 

DIE SIZE 1.88 x 1.67mm 

DIE THICKNESS 0.375mm ± 0.025 

METALLIZATION AI (front side) 

PASSIVATION Nitride 
REVISION A 

QUALIFICATION 

LOT CASE 01 L 16 pins (Ceramic) 

4 

3 

April 1987·1/2 

43, Avenue de l'Europa· 78140VELlZY·VILLACOUBLAY/FRANCE -Tel.: (1) 39.46.97.19· Telex TCSF 2047BOF· Telecopie: (1)39.46.52.64 
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J LM1&s • J LM31i8 

MAXIMUM. RATINGS 

."..... J LM1 • 

StonIgII ___ ronge 

ELECTRICAL OPERATING CHARACTERISTICS 
Tamb= +25'C, VCC= +5 V, (Unless otherwise specified) 

Ch_rlotic 

Input _ ~ - Note I 
Input _ cumtnt 

Input biao curnont - Note 2 

Large oIgnaI ~ gain (Veea +15 V, Rl~2 kill 

Supply ~ rejection rotio 

Supply curnont (Rl- GOI 

Input~_(Vee= +:JlVI - Note 3 

ComrnoIHnode rejection rotio 

0u1put cumtnt (Vee _ + 16 v. vt _ + 1 V, VI =OVI 

0u1put cumont oink (VI _ -1 V, vt _0 VI 
Vee=+15V 
VO= +0.2 V 

0u1put voItaga IlWing (Rl - 2 kill 

NOTES: 

Ic:. 

Symbol 

VIO 

110 

11~,111i 
AVO 

SVR 

ICC 

VI 

eMR 

10 

lorainkl 

Vopp 

1-VO.1.4·V, RS-O, +6 V"Vee" +:Jl V, 0 .. VI" Vee - 1,5 V 

Vee +~ 

VID +32 

Vi) ' -0.$.\0 +32 

T_ 55 to + 125 

TItQ -66 to + 160 

J LM1. 

Min Typ Mu Min 

- ±2 ±5 -

- ±3 ±:Jl -
- 46 160 -

60 100 - 25 

66 100 - 66 

- 0.7 1.2 -
0 - VCC-1.5 0 

70 B5 - 66 

20 40 - 20 

10 20 - 10 
12 60 - 12 

0 - Vcc-1.5 0 

J LM3III Unh 

+32 V 

+32 V 

-0.3\0 .+32 V 

o to + 70 'e 

66 to +160 'e 

J LM31i8 
Unh 

Typ Mu 

±2 ±7 mV 

±5 ±60 nA 

46 260 nA 

100 - V/mV 

100 - dB 

0.7 1.2 mA 

- VCC-1.5 V 

70 - dB 

40 - mA 

20 - mA 
60 - /loA 
- Vcc-1.5 V 

2 - The direction of the Input cumont is out of the chip. ThIs current is _Iy _nt, independont of the state of the output 10 
no IoedIng changa __ on the input nn.. 

2/2 

3 - The input common·mode ~ of lith« input oIgnaI ~ _ not be _ to go n_tive by more than 0.3 V. The upper 
end of the common-mode ~ "'"II" is Vee - 1.6 V. But lith« or both inpu1lI can go to +32 V without damege . 

• These specifications Ire subjet to change without notice. 
PI ... Inquire with our .... officellbout the av.ilability of the different products. 

' ..... inF ..... 

THOMSON SEMICONDUCTEURS 
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The LMl468 and LMl558 
amplifiers constructed on 
range of analog applications. 

• Summing amplifier 
• Voltage follower 
• Integrator 
• Activa filter 
• Function generator 

dual operational 
inlended for a wide 

The high gain and wide range of operating voltages provide superior perfor
mance in integrator, summing amplifier, and general feed back applications. 
The internal compensation network (6 dBfoctave) insures stability in closed 
loop applications. 

Non-inverting input 1 ___ _ 

Vee _______ _ 

Inverting input 2 ____ _ 

Non·inverting input 

Back .ide bias: Vee 

PAD LAYOUT : P303 
PAD SIZE : 0.1 xO.lmm 

DIE SIZE : L12xl.52mm 

DIE THICKNESS : 0.315mm ± 0.025 

METALLIZATION : AI (front side) 

PASSIVATION : Nitride 
REVISION :A 

QUALIFICATION 

LOT CASE : ICB·") TOOO 

• _______ Output 1 

+ II---------Vee 

April t987-112 

43,Avenuede rEurope-18140VELIZY-VlLLACOUBLAY/FRANCE - Tel.: (1 )39.46.97.19 - TelexTCSF204780F - Telecopie:(1)39.46.52.64 
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The TL061 is low power J·FET input single operational amplifier. This J·FET 
input operational amplifier incorporates well matched, high voltage J·FET and 
bipolar transistors in a monolithic integrated circuit. 
The device features high slew rates, low input bias and offsat currents, and 
low offsat voltage temperature coefficient. 

a.ck side bi.s : Vee 

J-FET 

SPECIFICATIONS 

PAD LAYOUT P884 
PAD SIZE 0.12 x 0.12mm 

DIE SIZE 1.35 x 1.05mm 

DIE THICKNESS 0.375mm ± 0.025 

METALLIZATION AI· Cu (front side) 

PASSIVATION Nitride 

REVISION :A 

QUALIFICATION 

LOT CASE : (CB-l" T099 

Vee 

Balance 

April 19117-1/2 

43, Avenue de I"Europe· 78140VELIZY·VILLACOUBLAY/FRANCE· Tel.: (1) 39.46.97.19- Telex TCSF 204780F· Telecopie: (1 )39.46.52.64 
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The TL071 is low power J·FET input single operational amplifier. This J·FET 
input operational amplifl8r incorporates well matched, high voltage J·FET and 
bipolar transistors in a monolithic integrated circuit. 
The device features high slew rates, low input bias and offset currents, and 
low offset vohage temperature coefficient. 

Back.ide bias : Vee 

J-FET 

SPECIFICATIONS 

PAD LAYOUT : P902 

PAD SIZE : 0.12 x 0.12mm 

DIE SIZE : 1.72 x l.t4mm 

DIE THICKNESS : 0.375mm ± 0.025 

METALLIZATION : AI • Cu (front side) 

PASSIVATION : Nitride 

REVISION :A 

QUALIFICATION 

LOT CASE : (CB·l1) T099 

Vee 

null 

Ap<1I 1987·1/2 

43,Avenuedel'Europe' 78140VELlZY·VILLACOUBLAY1FRANCE· Tel: (1)39.46.97.19· Telex TCSF 204780F· Telecopie :(1 )39.46.52.64 
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The TL072is a low power J·FET 
well matched. high voltage 
grated circuit. 

The device features high slew rale, 
offset voltage temperature coefficienl. 

Non· inverting input 1 

Vee 

I nverting input 2 

incorporating 
n~onolithic inte-

offset currents, and low 

PAD LAYOUT 

PAD SIZE 

DIE SIZE 

DIE THICKNESS 

: 0.t2xO.t2mm 
: t.70x2.tOmm 
: 0.375mm ± 0.025 

METALLIZATION : AI • Cu (front side) 

PASSIVATION 

QUALIFICATION 

LOT CASE 

: Nitride 

: (CB·tt) T099 

April 1987·1/2 

43. Avenue de I·Europe· 78140VELIZY-VILLACOUBLAY/FRANCE· Tei. : (1) 39.46.97.19· TelexTCSF 204780F· Telecopie: (1 )39.46.52.64 
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The TlD74 is a low power J-FET input quad operational amplifier incorpora- . 
ting well matched, high voltage J-FET and bipolar transistors in a monolithic 
integrated circuit. 

The device features high slew rates, low input bias and offset currents, and 
low offset voltage temperature coefficient. 

a.ck ,ide bi •• : Vee 

J-FET 

SPECIFICATIONS 

PAD LAYOUT : P878 

PAD SIZE :0.12xO.12mm 

DIE SIZE : 2.86 x 1.89mm 

DIE THICKNESS : 0.375mm ± 0.025 

METALLIZATION : AI - Cu (front side' 

PASSIVATION : Nitride 

REVISION :A 

QUALIFICATION 

LOT CASE : IC8-2 CerIImic'TOl16 

April 1987-1/2 
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The TL081 is 8 high speed 
ting wetl m81ched, high 
in1egretad circuit. 
The device features high 
low offset voltege temperature CoelIlC'''''L 

IMck side bial : Vee 

incorpora-
8 monolithic 

currents, and 
SPECIFICATIONS 

PAD LAYOUT : P902 

PAD SIZE : 0.12 x 0.12mm 

DIE SIZE : 1.72 x 1.14mm 

DIE THICKNESS : 0.375mm ± 0.D25 

METALLIZATION : AI· Cu (front side) 

PASSIVATION : Nitride 
REVISION :A 

QUALIFICATION 

LOT CASE : ICB·111 T099 

April 1887·1/2 
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The TL082 is a high speed J·FET input dual operational amplifier incorpora' 
ting well matched, high voltage J·FET and bipolar transistors in a monolithic 
integrated circuit. 

The device features high slew rates, low input bias and offset currents, and low 
offset voltage temperature coefficient. 

a.c:k lido bioI : Vee 

J-FET 

SPECIFICATIONS 

PAD LAYOUT 

PAD SIZE 

DIE SIZE 

DIE THICKNESS 

METALLIZATION 

PASSIVATION 

QUALIFICATION 

LOT CASE 

:P856 
: 0.12 x 0.12mm 

: 1.70x2.1Omm 

: 0.375mm ± 0.025 

AI • Cu (front sidel 

: Nitride 

(CB·lll T099 

Output 1 

Vee 

Output 2 

April 1987·1/2 
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The TL084 is a high speed J-FET input quad operational amplifiers incorpora
ting well matched, high voltage J-FET and bipolar transistors in a monolithic 
integrated circuit. 

Thedevice features high slew rates, low input bias and offset current, and low 
offset voltage temperature coefficient. 

Back .ieM bia. : Vee 

J-FET 

SPECIFICATIONS 

PAD LAYOUT : P878 

PAD SIZE : 0.12 x 0.12mm 

DIE SIZE : 2.86 x 1.69mm 

DIE THICKNESS : 0.375mm ± 0.025 

METALLIZATION : AI - Cu (front side) 

PASSIVATION : Nitride 

REVISION :A 

QUALIFICATION 

LOT CASE : (C8-2 c.r.mlc) TOl16 

4 
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The UAn6 programmable operational amplifier is characterized by high input 
impedance, low supply currents and low input noise over a wide range of ope
rating supply voltages. 

Coupled with programmable electrical characteristics it is an extremaly versa
tile amplifier for use in high accuracy, low power consumption analog appli
cations. 

Input noise voltage and current, power consumption, and input current can 
be optimized by a single resistor or current source that sets the chip quiescent 
current for nano-watt power consumption or for characteristics similar to the 
UA741. 

Internal frequency compensation, absence of latch up, high slew rate and short
circuit protection assure ease of use in long time integrators, active filters, and 
sample and hold circuits. 

Offoet null 

Vee 

Back side bi.s : V Cc 

BIPOLAR 

SPECIFICATIONS' 
I 

PAD LAYOUT X021 

PAD SIZE 0.12xO.12mm 

DIE SIZE 1.43 X 1.43mm 

DIE THICKNESS 0.375mm ± 0.025 

METALLIZATION AI (front side) 

PASSIVATION Nitride 

REVISION A 

QUALI FICA TION 

LOT CASE (CB-11) T099 

s.t current 

Offoet null 

April 1987-1/2 

43, Avenua de I"Europe . 78140VELlZY·VILLACOUBLAY/FRANCE - Tel. :11 )39.46.97.19 - TelexTCSF204780F - Telecopie: (1)39.46.52.64 

1·39 







Die prefix 

number 

.I 

J LMl19 

J LM319 

J LM139 

J LM339 

J LM139A 

J LM339A 

J LM193 

lM193A 

lM393A 

J 

ORDERING INFORMATION 

LM193A 

Standard 

v A 

part number 

Wafer- back finish 

1: Silicon (std) 
2: Gold 

Quality ...... 

T W 

X X 

X 

X X X X 

X X X X X 

X X X X X X 

X X X X 

X X X X X X 

X X X X 

X X X X X 

X 

X X 

X 

TH(JM~"ON SEMICONDUCTEURS 
2·2 

Revision 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 



The LM111. and LM311 are voltage comparators that have extremely low 
input currents. 
They are also designed to operate over a wide range of supply voltages : 
from standard ± 15 V oparational amplifier supplies down to the single + 5 
V supply used for IC logic. 
Their output is compatible with RTL-DTL and TTL as well as MOS circuits 
and can switch voltages up to + 50 V at output currents as high as 5OmA. 

Bllance 

Strobel Bllance 

Back ,ide bias : vee 

BIPOLAR 

SPECIFICATIONS 

PAD LAYOUT :P854 
PAD SIZE : 0.12 x 0.12mm 

DIE SIZE : 1.lax 1.78mm 

DIE THICKNESS : 0.375mm ± 0.025 

METALLIZATION : AI (front side) 

PASSIVATION : Nitride 

REVISION :A 

QUALIFICATION 

LOT CASE : (CB-11) T099 

Ground 

April 1987·1/2 
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J LM111 • J LM311 

~' . J LM111 JUGn Unit 

Vcc ~ 38 38 V 

~1njiuI"" ..... . 
VIO ±30 ±30 V 

..... :. ':." \(1 ' , 2>16 , ... tll " V 

i~ -56 to + 125 o to + 70 ·c 
Tota -66 to +150 -6610 +150 ·c 

Ground to negative supply voltage VI1-41 30 30 V 

Output to negative supply voltage V(7-41 50 40 V 

V~ at strobe pin : Vee - 5 V 

ELECTRICAL OPERATING CHARACTERISTICS 

Tamb= +25°C, VCC= ± 15 V, IUnIess otherwise epecified, INote 2' 

J LM111 J LM311 
a....-rlattc Symbol Unit 

Min Typ Mu MIn Typ Mu 

Input offoet voltage iRS'" 50 leO) - iNote 3) V,O - 0,7 3 - 2 7,5 mV 

Input offoet cumont - iNote 31 ',0 - 4 10 - 6 50 nA 

Input bieo cunent liB - eo 100 - 100 260 nA 

~ oignaI voltage gain AVO 40 200 - 40 200 - V/mV 

Supply curren .. mA 
p- 'C:C - 6.1 6 - 5.1 7.6 
Negative ICC - 4.1 5 - 4.1 5 

Input voltage range V, - t14 - - ±14 - V 

Low .... output voltage VOL V 
'0-60 mA, V,,,, -6 mV - 0.76 1.5 - - -

V,,,, -10 mV - - - - 0.76 1.6 

High .... output current 10H nA 
V,;, + 5 mV, VO- +36 V - 0.2 10 - - -
V,;, +10 mV, VO» +25 V - - - - 0.2 60 

NOTES: 
1 - This ra1Ing applies fo< ± 15 V supplies. The pooffive input voltage limit is 30 V a""" the "-,ive. The "-,ive input voltage limit 

is equal to the negative supply voltage 0< 30 V below the pooffive supply, ~ It Itaa. 

2/2 

2 - The offoet voltage, offoet CUnent end bieo cunent 1I*fIicadoo .. eppIy let any ouppIyvOh"ga from a lingle +5 V supply up to ± 16 
V IUppIieo. 

3 - The offoet voltage and offoet cumonta CIiv*1." the maximum ....... reqI)ired to drive the output down to + 1 V 0< up to + 14 V with 
a 1 mA !oed. Thus, _ pararneI8n define en ...... bend end _into ecoount the _-cae of voltage gain and input impedence. 

These apeciflcatiom .re subjet to change without notice. 
Pi .... Inquire with our .. Ie. offices about the evanabUity of the dlff.rent productl. 

11I0MSON SEMICONDUCTEURS 







Voltage regulators 



I Die prefix 

Part number 

JLM117 

J LM317 

J LM137 

J LM337 

J LM138 

J LM338 

J UA723 

J UA7805 

J UA7812 

J UA7815 

J UA7905 

J UA7912 

J UA7915 

ORDERING INFORMATION 

I J I LM117. 

I 

-, 

Standard 
part number 

E V 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

a""lity level 

N T W 

X X X 

X X 

X X X 

X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

-~-~1 
Revision 

Quality level 

V-N-T-W-Z 

Wafer - back finish 

1: Silicon (std) 
2: Gold 

Wafer - back 
finish 

Z 1 2 

X X X 

X X 

X X X 

X X 

X 

X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

THOMSON SEMICONDUCTEURS 
3-2 

Revision 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 



COMPONENTS 

-~~----SEMICONDUCmJRS 

The LM117 series are adjustable positive voltage regulators capable of supplying 
in excess of 1.5 A over a 1.2 to:n V output voltage range. They are exception· 
nally easy to use and require only two external resistors to set the output vol· 
tage. Further, both line and load regulation are bener than standard fixed 
regulators. 
In addition to higher performance than fixed regulators, the LM117 series offer 
full overload protection available only in integrated circuits. Included on the 
chip are current limit, thermal overload protection and safe area protection. 
All overload protection circuitry remains fully functional even if the adjustment 
terminal is disconnected. 

2· 

1· 

Back side bin : Vee 

BIPOLAR 

SPECIFICATIONS 

PAD LAYOUT P378 

PAD SIZE 0.18 x 0.20mm 

DIE SIZE 2.40 x 2.15mm 

DIE THICKNESS 0.375mm ± 0.025 

METALLIZATION AI (front side) 

PASSIVATION Pyrolitic oxide 

REVISION A 

QUALIFICATION 

LOT CASE (C8·7) T039 

5 . Output vottage 

April 1987·1/2 
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212 

J L~117 • J L~317 

MAXIMUM RATINGS 

Retlng 

Input . Output voltage differential 

Output current 

Opomlng Junction -.-.tu .. _ 

Storage temperature range 

ELECTRICAL OPERATING CHARACTERISTICS 

Tj= +25°C, VI - VO;=5 V, 10=0.5 A 
(Unless otherwise specified) 

Ch.r.ct .... atlc 

Reference vohage 
(10 mA .. 10 .. 0.5 A, 3 V"VI- VO"4O V) ·(Note 1) 

Line regulation (10=0.1 A, 3 V"VI-VO"4O V) ·(Note 1) 

Load regulation, (10 mA .. 10 .. 0.5 A) ·(Note 1) 

VO" +5 V 
VO;.+5V· 

Adjustment pin current 

Adjustment pin current change 

(10 mA"10 .. 0.5 A, 3 V"VI-VO,,40 V) 

Minimum load current (VI-VO=40 V) 

NOTE: 

J LM117 
J LM317 

Symbol 
Min 

V(refl 
1.20 

KVI -
KVO 

-
-

ladi -
<l.ladj 

-
10(min) -

Symbol 

VI-VO 

10 

TJ 

Tata 

J LM117 

Typ Max 

1.26 1.30 

0.01 0.02 

5 15 
0.1 0.3 

50 100 

0.2 5 

3.5 5 

Value Unit 

40 V 

1.5 A 

·C 
-55to +150 

o to +126 

-66 to + 150 ·C 

J LM317 
Unit 

Min Typ Max 

V 
1.20 1.26 1.30 

- 0.01 0.04 "Io/V 

- 5 26 mV 
- 0.1 0.5 "10 

- 50 100 ,.A 

,.A 
- 0.2 5 

- 3.5 10 mA 

1 - Regulation is measured at constant junction temperature, using pulse testing with a low duty cycle. Changes in output voltage due 
to heating effects are covered under the specification for thermal regulation. 

These specifications are subjet to change without notice. 
Please Inquire with our sales offices about the availability of the different products. 

Printed In Fl'llnce 

lMOMSON SEMICONDUCTEURS 



..... EfIII 

=l~----
The LMl37 series are adjustable negative voltage regulators capable of supplying 
in excess of -1.5 A over a -1.2 to - 37 V output voltage range. They are 
exceptionally easy to use and require only two external resistors to set the out
put voltage. Further. both line and load regulation are better than standard fixed 
regulators. In a!idition to higher performance than fixed regulators. the LMl37 
series offer full overloed protection available only in integrated circuits. Inclu
ded on the chip are current limit. thermal overload protection and safe area 
protection. All overload protection circuitry remains fully functional even if the 
adjustment terminal is disconnected. 

Back side bias: VEe 

BIPOLAR 

SPECIFICATIONS 

PAD LAYOUT : P462 

PAD SIZE : 0.2 xO.2mm 

DIE SIZE : 2.18 x 2.87mm 

DIE THICKNESS : 0.375mm ± 0 025 

METALLIZATION : AI (front side) 

PASSIVATION : Pyrolitic oxide 

REVISION :A 

QUALIFICATION 

LOT CASE : (C8-7) T039 

April 1987·1/2 
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J LM137 • J LM337 

MAXIMUM RATINGS 

Retina 

Input • OutpUt ~ dlllenlntiel 

OutpUt current 

()peretIng junction ~ renge 

StoregII temperature renge 

ELECTRICAL OPERATING CHARACTERISTICS 

Tj= +25'C, IVI - VOI=5 V, 10=0.5 A 
(Unless otherwise specified I 

Chllracterlatlc 

Refarence~ 

13 V"IVI - VOI"4O V, 10 mA<IIOI<0.5 Al 

Lina regulation 13 Vo;;.lVI - VOI,,4O VI ·(Note II 

Load regulation 110 mA'IIOlo;;.O.6 AI·(Note 11 
IVol"5V 
IVol~6V 

Adjustment pin current 

Adjustment pin current change 
110mA"IIOI"0.5A,3V"IVI - vol ,40 VI 

Minimum load current IIVI - VOI"4O VI 

NOTE: 

J LMI37 
J LM337 

Symbol 
Min 

Vref 
-1.20 

KVI -
KVO 

-
-

lad' -
toladj 

-
IIOlmin11 -

Symbol 

VI-VO 

10 
Tj 

Tsta 

J LMl37 

Typ Max 

-1.25 -1.30 

0.01 0.02 

16 25 
0.3 0.5 

65 100 

2 5 

2.6 5 

V.lue Unh 

40 V 

1.6 A 

'C 
-$ to + 150 

o to +125 

65 to +150 'C 

J LM337 
Unit 

Min Typ Max 

V 
-1.20 -1.25 -1.30 

- 0.01 0.04 "IoN 

- 15 50 mV 
- 0.3 1 "10 

- 65 100 p.A 

p.A 
- 2 5 

- 2.5 10 mA 

1 - Regulation is measured at oonstant junction temperature, using pulse testing with a low duty cycle. Changes in output vohege due 
to heating effects are covered under the specification for thennal ragulation. 

These IpectfiClitlon.are lubjet to change without notice. 
Please inquire with our sales offices about the availability of the different products. 

Printed In Fan .. 

2/2 
ntOMSON SEMICONDUCTEURS 



The LM 1381 LM33B are adjustable positive voltage regulators capable of 
supplying in excess of 5 A over a 1.2 V to 32 V output range. They are excep
tionally easy to use and require only 2 resistors to set the output voltage. 
Also included on the chip are thermal overload protection and safe area pro
tection for the power transistor. Overloed protection remains functional even 
if the adjustment terminal is accidentally disconnected. 

Input voltage ,V,I 

Bock .ido biOI : Vee 

BIPOLAR 

SPECIFICATIONS 

PAD LAYOUT X045 

PAD SIZE 0.20 x 0.25mm 

DIE SIZE 2.36 x 3.18mm 

DIE THICKNESS 0.375mm ± 0 025 

METALLIZATION AI (front side) 

PASSIVATION Pyrolitic oxide 
flEVISION A 

QUALIFICATION 

LOT CASE (CB-19) T03 

Input voltage 

Output voltage 

April 1987-1/2 
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J LM138 • J LM338 

MAXIMUM RATINGS 

RatIng 

Output vaIaIge .... 

Input/OulpUt vaIaIge diIIerantIaI 

Operating juncIion temper8tUre .... 

Storage temperature rang. 

ELECTRICAL OPERATING CHARACTERISTICS 
Tj = + 25·C, (Unless otherwise specified) 

C ..... ct.rI.tlc 

Line regulation 1+3 V .. IV, - VOl .. +36 VI -INota 11 

Load regulation 110 mA"'O .. 3 AI -I Note 11 
Va .. +5V 
Va,," +5 V 

Adjustment pin current 

Adjustment pin current change 
10 mA"'L .. 3 A; +3V .. IV, - VOl .. +36 V 

R-.nce voltage 1+3 V .. IV, - VOl .. +36 V. 10 mA"IO .. 3 AI 

Minimum kNId current (VI - VO= +35 V) 

NOTE: 

J LMI38 
J LM338 

Symbol 
Min 

KVI -
KVO 

-
-

ladj -
Aladj 

-
Vlrefl 1.19 

10Imini -

Symbol 

Va 

V'-Va 

T/ 

Tstg 

J LMI38 

Typ Max 

0.005 0.01 

5 15 
0.1 0.3 

46 100 

0.2 5 

1.24 1.29 

3.6 5 

V ..... Unit 

1.21032 V 

36 V 

·C 
-66 to + 150 

o to +125 

-66 10 + 150 ·C 

J LM338 
Unit 

Min Typ Max 

- 0.005 0.03 %IV 

- 5 25 mV 
- 0.1 0.5 % 

- 46 100 ~A 

~ 
- 0.2 5 

1.19 1.24 1.29 V 

- 3.5 10 mA 

1- Regulation is maasured at constant junction temperature. Chango In output voltage due to heating effects are taken inlo account sapo
rately by Ihermal regulation. 

These specifications are subjat to change without notie •. 
PleBse inquire with our ules offices about the availability of the different products. 

Printed In France 

2/2 
THOMSON SEMICONDUCTEURS 



COIIIIONENTS 

-~~----
The UA 723 is a monolithic voltage regulator constructed on single silicon chip. 
The device consists of a temperature compensated reference amplifier, error 
amplifier, power series pass transistor and current limit circuitry. Additional NPN 
or PNP pass elements may be used when output currents exceeding 150 mA 
are required. Provisions are made for adjustable current limiting and remote 
shut down. In addition to the above the device features low standby current 
drain, low tamperature drift and high ripple rejection. Applications include labo
ratory power supplies, airbome systems and other power supplies for digital 
and linear circuits. 

+ 
Vee 

Frequency compensation 

Current limiting (Base) 

Current limiting (Emitter) 

Back side bia. : Vee 

BIPOLAR 

SPECIFICATIONS 

PAD LAYOUT P904 
PAD SIZE 0.1 xO.lmm 

DIE SIZE 1.28 x 1.13mm 

DIE THICKNESS 0.375mm ± 0.025 

METALLIZATION AI (front side) 

PASSIVATION Nitride 

REVISION A 

QUALIFICATION 

LOT CASE TOloo 

Vc Collector voltage 

Output 

Zener voltage 

Vee 

Reference 

Non - inverting input 

Inverting input 

April 1987·1/2 
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J UA723 

MAXIMUM RATINGS 

Reting Symbol v ..... 
Input \IOII8ge (Both inputs) VI 40 

Puloe \IOII8ge from Vee to Vee (50 mol VI(puloe) 50 

Input-output \IOII8ge differential VI-VO 38 

Output current 10 150 

Operating junction temperature range Tj 
J UA723C Oto + 70 
J UA723M -56 to + 125 

Storage temperature range Tsta -66 to + 150 

ELECTRICAL OPERATING CHARACTERISTICS 

Unlass otharwise specified, Tj=+25°C, VI=Vec=VC=+12V, VCC=O, VO=+5V, IC=1 mA, RSC=O, 
Cl (compensationl = 100 pF and divider impedance as seen by error amplifier';; 10 Idl. 

Unit 

V 

V 

V 

rnA 

·c 

·C 

Une and load regulation specifications are given for the condition of constant chip temperature. Temperature drifts must be 
taken into account separately for high dissipation conditions. 

J UA723M J UA723C 
Characterlotlc Symbol Unit 

Min Typ Max Min Typ Max 

Input Voltage range VI 9.5 - 40 9.5 - 40 V 

Output voltage rang. Vo 2 - '37 2 - '37 V 

Input-output voltage differential VI-VO 3 - 38 3 - 38 V 

Uno regulation KVI "10 NO 
+12V"VI,,+15V - 0.01 0.1 - 0.01 0.1 
+12V",VI"+4OV - 0.02 0.2 - 0.1 0.5 

Load regulation (1 rnA", 10",50 mAl KVO - 0.03 0.15 - 0.03 0.2 "10 NO 

Standby current drain 110=0, VI= +30 VI liB - 2.3 3.5 - 2.3 4 rnA 

Reference voltage V(ref) 6.95 7.15 7.35 6.B 7.15 7.5 V 

Shan-circuit current (RSC= 10 0, VO=O) ISC - 66 - - 66 - mA 

These specifications are lubiet to change without notic.. 
Please inquire with our sales offices about the availabilitv of the different products. 

Prln'" In France 

11I0MSON SEMICONDUCTEURS 
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This series of regulators is available with several fixed output voltages making 
them useful in a wide range of applications. One of these is local on card regu· 
lation, eliminating the distribution problems associated with single point regu
lation. The voltages available allow these ragulators to be used in logic systems, 
instrumentation, HiFi, and other solid state electronic equipment. Although desi
gned primarily as fixed voltage ragulators these devices can be used with external 
components to obtain adjustable voltages and currents. 

Current limiting is included to limit the peak output current to a safe value. 
Safe area protection for the output transistor is provided to limit internal power 
dissipation. If power dissipation becomes too high, the thermal shutdown cir
cuit takes over preventing the chip form over-heating. 

Considerable effort was expended to make this series of regulators easy to use 
and minimize the number of external components. It is not necessary to bypass 
the output, although this does improve transient response. Input bypassing is 
needed only if the ragulator is located far from the filter capacitor of the power 
supply. 

Back .ide bi., : Vee 

BIPOLAR 

SPECIFICATIONS 

PAD LAYOUT P414 

PAD SIZE 0.20 x O.lBmm 

DIE SIZE 1.71 x 2.3Bmm 

DIE THICKNESS 0.375mm ± 0025 

METALLIZATION AI (front side) 

PASSIVATION Pyrolitic oxide 

REVISION :A 

QUALIFICATION 

LOT CASE : (CB·7) T039 

April 1987·112 
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" UAIUUO • " UA/1II1;t • " UAIlII1~ 

MAXIMUM RATINGS 

Rdng Symbol Value Unit 

Input voII8ge VI 35 V 

Output.-- 10 Internally limited A 

JuncIion~ . ;;~; '; 'I +150 ·C 

Operating temperature range T .C ·C -J UA7806/12/16C o to + 150 
J UA7806/12/15M -66 to + 150 

Storage temperature range Tstg -66 to +150 ·C 

ELECTRICAL OPERATING CHARACTERISTICS 
Tj= +25·C, VI= +10 V, 10=0.5 A, (Unless otherwise specified. 

J UA7IOIiC J UA7806M 
Characteristic Symbol Unit 

Min Typ Max Min Typ Max 

Output voltage rangs (5 rnA,,10,,0.5 AI Vo 4.8 5.0 5.2 4.8 5.0 6.2 V 

Line regulation ·(Note 1) KVI mV 
+8 V"VI" + 12 V - - 50 - - 25 
+7 V"VI" +25 V - - 100 - - 50 

Load regulation (5 rnA" '0,,0.5 AI ·(Note 1) KVO - - 100 - - 50 mV 

au~t current liB - 6 10 - 5.5 8 rnA 

au_t current change AIIB rnA 
+8 V"VI" +25 V - - - - - 0.8 
+7 V"VI" +25 V - - 1.3 - - -
5 rnA"IO",0.5 A - - 0.5 - - 0.5 

NOTE: 

1 - Load and line regulation are specified at conalent junction temperature. Chan_ in output voltage dua to heating effects must be teken 
into account separatelv. To ensure constant junction t8mJ*8ture, pulse testing with • low duty cycle is used. 

2/3 THOMSON SEMICONDUCTEURS 
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ELECTRICAL OPERATING CHARACTERISTICS 

Tj = + 25°C, VI = + 19 V, 10 = 0.5 A, (Unless otherwise specified) 

J UA1812C J UA1812M 
Ch ... etert.tlc Symbol Unit 

Min Typ Max Min Typ Max 

Output voltage range (5 mA",10,,0.5 Al Vo 11.5 12 12.5 11.6 12 12.5 V 

Line regulation - Note 2 KVI mV 
+16 V"VI" +22 V - - 120 - - 60 

+ 14.5 V"VI" +30 V - - 240 - - 120 

Load regulation (5 mA" 10,,0.5 Al ·(Note 2) KVO - - 240 - - 120 mV 

Quiescent current liB - 6 10 - 5.5 8 mA 

Quiescent current change ~IIB mA 
+15 V"VI" +30 V, 10=0.5 A - - - - - 0.8 
+ 14.5 V",VI" +30 V, 10 =0.5 A - - 1.3 - - -
5 mA" 10,,0.5 A - - 0.5 - - 0.5 

ELECTRICAL OPERATING CHARACTERISTICS 
Tj= +25°C, VI= +23 V, 10=0.5 A, (Unless otherwise specified) 

J UA1816C J UA1816M 
Chlrletart.tlc Symbol Unit 

Min Typ MIX Min Typ MIX 

Output voltage range (5 mA" 10" 0.5 Al Vo 14.4 15 15.6 14.4 16 16.6 V 

Line regulation - Note 2 KVI mV 
+20 V",VI" +26V - - 150 - - 76 
+ 17.5 V"VI'" +30 V - - 300 - - 150 

Load regulation (5 mA"10,,0.5 Al -(Note 2) KVO - - 300 - - 150 mV 

Quiescent current liB - 6 10 - 5.5 8 mA 

Quiescent current change ~IIB mA 
+ 18.5 V"VI'" +30 V - - - - - 0.8 
+ 17.5 V"VI'" +30 V - - 1 - - -
5mA"'10,,0.5A - - 0.5 - - 0.5 

NOTE: 
2 - Load and line regulation are specified at constant junction temperature. Changes in output voltage due to heating effects must be taken 

into account separately. To ensure constant junction temperature, pulse testing with a low duty cycle is used. 

These specifications are subjet to change without notice. 
Please inquire with our sales offices about the availability of the different products. 

11I0MSON SEMICONDUCTEURS 3/3 
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The UA7900M and UA7900C series are negative regulators with a fixed output 
voltage of - 5 V, - 12 V and -15 V and up to 1.5 A load current capability. 
The UA7900M and UA7900C series have current limiting which is independent 
of temperature, combined with thermal overload protection. Internal current 
limit protection against momentary faults while thermal shut down prevents 
junction temperature exceeding safe limits during prolonged overloads. 
Current limiting is included to limit the peak output current to a safe value. 
Safe area protection for the output trensistor is provided to limit internal power 
dissipation. If internal power dissipation becomes too high for the heatsink pro· 
vided, the tharmal shutdown circuit takes over preventing the IC form 
overheating. 

Thase devices need only one external component : a compensation capacitor 
at tha output, making them easy to apply. 

Input 

Ground 

Back lide bias: Vee 

BIPOLAR 

SPECIFICATIONS 

PAD LAYOUT P964 

PAD SIZE 0.15 x 0.20mm 

DIE SIZE 1.89 x 1.72mm 

DIE THICKNESS 0.375mm ± 0.025 

METALLIZATION AI (front side) 

PASSIVATION Pyrolitic oxide 

REVISION A 

QUALIFICATION 

LOT CASE T039 

Output 

Output 

April 1987-1/2 
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MAXIMUM RAnN08 

Rilling Symbol V ..... Unit 

Input voltage VI V 
J UA7916 -40 

J UA7906 - J UA7912 -36 
Input-output voltage differential lVI-Vol V 

J UA7906 26 
J UA7912/7916 30 

Output current 10 Internallv limited A 

Openoting junction temperature range Tj ac 
J UA7906/12116C 010 +126 
J UA7906/12/15M -66 10 + 126 

Storage temperature range Tstg -66 10 + 150 ·C 

ELECTRICAL OPERATING CHARACTERISTICS 
Tj= +25°C, VI= -10 V, 10= -0.5 A, (Unless otherwise specified) 

J UA7IIIIIC J UA7906M 
Ch ... ct.rlotic Symbol Unit 

Min Typ Max Min -Typ Max 

Output voItIIge range Vo -5.2 -5 -4.8 -5.1 -5 -4.9 V 

Lina regulation (-26 V"VI" -7 VI-(Nola 1) KVI - 10 50 - 10 26 mV 

Load regulation (-5 mA"10,,0.5 AI -(Nota 1) KVO - 30 80 - 30 80 mV 

Quieacanl currenl (-26 V"VI" -7 VI liB - 2 4 - 2 4 mA 

Quiescent current change .1118 mA 
(-26 V"VI" -7 V, -5 mA"IO" -0.5 AI - 0.1 0.4 - 0.1 0.4 

NOTE: 

1- Load and lina regulation are specified at constanl junction temperature. Changes In output voItIIge due to heating effacta must be taken 
into account aepara!ely. To ensure constant junction temperature, pulse _ng with a low duty cycle is uaad. 

11I0MSON SEMICONDUCTEURS 
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ELECTRICAL OPERATING CHARACTERISTICS 

Tj = + 26°C, VI = -17 V, 10 = - 0.5 A, (Unless otherwise specified) 

J UA7812C J UA7912M 
Ch ... _c Symbol Unit 

Min Typ Mex Min Typ Mex 

Output voltage range Vo -12.4 -12 -11.6 -12.3 -12 -11.7 V 

Line regulation (-32 V"VI" -14 VI ·(Note 2) KVI - 4 :1.0 - 4 10 mV 

LOIId regulation (-5 rnA"IO" -0.5 AI ·(Note 2) KVO - 30 IK) - 30 IK) mV 

OuIeoc:ent current (-32 V" VI" - 14 VI liB - 2 4 - 2 4 rnA 

OuIeoc:ent current change .1IIB rnA 
(-32V"VI,,-14V. -5 rnA"IO,,-0.5 AI - 0.1 0.4 - 0.1 0.4 

ELECTRICAL OPERATING CHARACTERISTICS 

Tj= +26°C, VI= -20 V, 10= -0.5 A. (Unless otherwise specified) 

J UA7915C J UA781SM 
Che .. cterlatlc Symbol Unit 

Min Typ Max Min Typ Max 

Output voltage range Vo -15.4 -15 -14.6 -15.3 -15 -14.7 V 

Line regulation (-36 V"VI" -17 VI .(Note 2) KVI - 5 :1.0 - 5 10 mV 

LOIId regulation (-6 rnA"IO" -0.6 AI . (Note 2) KVO - 30 IK) - 30 IK) mV 

Quieacent current (-36 V"VI" -17 VI liB - 2 4 - 2 4 rnA 

OuIeoc:ent current change .1IIB rnA 
(-36 V"VI" -17 V, -6 rnA"IO" -0.5 AI - 0.1 0.4 - 0.1 0.4 

NOTES: 
2 - Load and line regulation are specified at constant junction temperature. Changes in output vottage due to heating effects must be taken 

into account separately. To ensure constant junction temperatura, pulse testing with 8 low duty cycfe 18 used. 

That specification. are ,ubjet to change without notice. 
Please inquire with our sales offices about the availability of the different products. 

ntOMSON SEMICONDUCTEURS 
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Bipolar microprocessors 
& peripherals 



ORDERING INFORMATION 

, J , TS2911A 1M, _ I 1 I V I A I 
-,.... 

l Die prefix 

-~-~r 
Revision 

Quality level 

Standard V-N 
part number 

TemperatUre range . Wafer - back finish 

C : 0+70 C 
V : -40+85 ·C 
M : -55·125·C 

1 : Silicon (stdl 
2: Gold 

Quality level Wafer-back 

Put number 
finish 

Reviaion 

E V N T W Z 1 Z 

J T529018 X X X A 

J T52901C X X X X A 

J T52902A X X X A 

J T52909A X X X A 

JT52910 X X X A 

JT52911A X X X A 

JT52914 X X X A 

JT52915A X X X A 

JT52917A X X X A 

J T52918 X X X A 

J T52919 X X X A 

11I0MSON SEMICONDUCTEURS 
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The four-bit bipolar microprocessor slice is designed as a high-speed casca
dable element intended for use in CPU's, peripheral controllers, program
mable microprocessors and numerous other applications_ The microinstruc
tion flexibility of the TS2901 B will allow efficient emulation of almost 
any digital computing machine_ 

The device consists of a 16-word by 4-bit two-port RAM a high-speed 
ALU, and the associated shifting, decoding and multiplexing circuitry_ The 
nine-bit microinstruction word is organized into three groups of three bits 
each and selects the ALU source operan"', the ALU function, and the 
ALU destination register. The micro-processor is cascadable with full look
ahead or with ripple carry, has three-state outputs, and provides various 
status flag outputs from the A LU _ Advanced low-power Schottky proces
sing is used to fabricate this LSI chip_ 

• Two-address architecture 
• Eight-function ALU 
• Flexible data source selection 
• Left/right shift independent of ALU 
• Four status flags 
• Expandable 
• Microprogrammable 

13 

16 

14 

en 

F3 

G 

en 4 

BlIck lido biOI : Vee 

BIPOLAR 

SPECIFICATIONS 

PAD LAYOUT L931 
PAD SIZE 0_1 x O_lmm 

DIE SIZE 3_310 x 3_015mm 

DIE THICKNESS O_5Omm 

METALLIZATION AI (front side) 

PASSIVATION Pyrolitic oxide 

REVISION A 
QUALIFICATION 

LOT CASE (CB-182) DIL40 

ep 

12 

11 

10 

F=O 

GND 
Vee 

RAMO 

RAM3 

17 

18 
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MAXIMUM RATINGS 

...... , 
S_IV vol .... to ground poI8ntloi 

Mulmum _ dllllpation 

Vol .... opplled to Outputs for HIGH output .toto 

Input voltllgl range 

Output current, Into Outpuu 

Input currwnt 

• Must with stand the added Po due to short circuit test. 

THERMAL CHARACTERISTICS 

CIIo_.tic 

Le.t temperature (soldering 5 • .) 

Junction temperature 

Ambient temperlture under BI .. 

Stor. temperature 

ELECTRICAL OPERATING CHARACTERISTICS 

Tamb = 25°e, Vee = 5.5 V (unless otherwise specified I 

Ch_t8rlstic 

Power supply current (Note l' 
VCC=7.0V 

I "PUt clomp voltege 
(VCC=4.5 V.IIN =-18 mAl 

Low level Input current Clock,OE 
(VIN=0.5VI AO, AI. 142. A3, Clock 

80,81,82,83 
00,01,02.03 
10,11,12.18,18 

13,14,15,17 

RAM 'It.' RO.3 

8ymIIIIf 

Vee 

po· 

VIN 

10 

II 

Sy-

Tleod 

T) 

Tomb 

Tug 

Symbol Min. 

ICC 180 
-

VIC -

IlL -
-
-
----
-

ntOMSON SEMICONDUCTEURS 
4-4 

v ..... Unit 

-0.5to+7.0 V 

1.8 W 

..: 0.5 to VCC max. V 

-0.5to+5.5 V 

+30 mA 

-3Oto+5.0 mA 

Velue Unit 

+270 °c 

+175 °c 

- 55 to+ 125 °c 

-65to+150 °c 

Typ. MD. Un .. 

- 240 mA 
- 500 

- -1 V 

- -0.3 mA 

- -0.3 
- -0.3 
- -0.55 
- -0.3 
- -0.55 
- -0.55 
- -0.3 



ELECTRICAL OPERATING CHARACTER_TICS 

T 1mb = 25"C, Vcc = &.& V (ul ... othwwiM lpecified, 

a.-tatIc Symbol 

High ..... Input CUlTOnt Clock.OE IIH 
(VIN =2.7 V) AO,Al,A2,A3,Clock 

BO, Bl, 82, B3 
DO, 01, 02, 03 
10. 11. 12, II. IB 

13,14.15.17 
RAMo.3. Co,3 

Cn 

Input HIGH CUlTOnt II 
(V IN =5.5 V) 

HIgh ..... output IOH =·1.8 mA;VO, VI. Y2, V3 VOH ........ IOH=·1.0mA;Cn-l:!l 
(VCC=4.6V, IOH =-8oo/lA; OVR, P 
VIN=2.0V. IOH=-800/lA;F3 
0.8 V) IOH = - 8OO/lA; RAMo,3. Co,3 

IOH=-1.8mA;G 

Output _ .... currwnt ICEX 
(VCC=4.6 V, VOH =&.6 V. VIN =2.0V. 0.8 VI 

L_ ..... output vol ..... • F= 0;IOL=18mA VOL 
(VCC=4.6V YD, VI, Y2. Y3; IOL = 18 mA (lAV' 
VIN=2.0V G:IOL=18mA 
0.8 V) Cn'!1; IOL = 10 mA 

OVR. ; IOL =0.8 mA 
"3. RAMO,3. 00,3: IOL =8.0 mA 

Hlghlmpod ___ 
VO. VI, Y2, V3 IZH 

output current IZL 
(lZH :V'O =2.4V, RAMO,3, Co,3 IZH 
IZL:VO=0.5V) IZL 

Output short circuit VO. VI, Y2. V3. G lOS 
cu"..,t(N_2) Cn~ 
(VCC=8.0V. OVR.P 
VO=0.5V) F3 

RAMO,3. Co,3 

• MlllUre by lAVAL (note 3' 

NOTES; 

1 - Wont caM ICC is It minim"", temperature 

2 - Not mora th .... one output Ihould belharte<! It I time. Duration 
of the short circuit test should not exceed one IIICOnd. 

3- The lAVAL m_ure garanti .. the VOL CO; 0.5 V 

MIn. 

-
--
-
-
-
-
-
-

2.7 
2.7 
2.7 
2.7 
2.7 
2.7 

-

-
-
-
-
-
-
-
-
-
-

-30 
-30 
-30 
-30 
-30 

11IOMSON SEMICONDUCTEURS 
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Typ. -. Unit 

- 1 /lA - 1 
- 1 
- 1 
- 1 
- 1 
- 1 
- 20 

- 0.02 mA 

- - V 
- -
- -
- -
- -
- -
- 10 /lA 

- 100 mA 
- 100 
- 100 
- 100 
- 100 
- 100 

- 1 /lA 
- -20 
- 1 
- -200 

- -B5 mA 
- -85 
- -86 
- -86 
- -86 

314 



.JTS2901B 

RECOMMENDED OPERATING CONDITIONS 

~ By ........ Volue Unh 

Supply v"'" vee +4.Sto+S.5 V 

Minimum high ..... 1 Input voItogo VIH +2.0 V 

Moxlmum 1 __ I Input vol_ VIL +0.8 V 

Operotlng conditions . Tomb - 55 to+ 125 ·c 

I These specifications are subjet to change without notice. 
Pie •• inquire with our ules offices about the availability of the different products. 

4/4 
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The TS2901 industry standard four·bit microprocessor slice is a high-speed 
cascadable ALU intended for use in CPUs, peripheral controllers, and pro· 
grammable microprocessors. The microinstruction flexibility of the 
TS2901 permits efficient emulation of almost any digital computing 
machine. 

The device consists of a 16-word by 4-bit two-port RAM, a high-speed 
ALU, and the associated shifting, decoding and multiplexing Circuitry. The 
nine-bit microinstruction word is organized into three groups of three bits 
each and selects the ALU source operands, the ALU function, and the 
ALU destination register. The microprocessor is cascadable with full look 
ahead or with ripple carry, has three-state outputs, and provides various 
status flag outputs from the ALU. The TS2901C is a plug-in replacement 
for TS2901B, but is 33 % faster than the TS2901B. 

• Two-address architecture 
• Eight·function ALU 
• Flexible data source selection 
• Left/right shift independent of ALU 
• F our status flags 
• Expendable 
• M icroprogrammable 

• Fast 

18 

17 
RAM3 

Vee 

GNO 
F-O 

10 
11 

12 
CP 

03 81 83 03 01 

Back side bias : Vee 80 82 00 02 DO 

H BIP II 

SPECIFICATIONS 

PAD LAYOUT : L971 
PAD SIZE : 0.1 xO.1mm 
DIE SIZE : 3.12 x 3.3Omm ± 0.05 
DIE THICKNESS : O.50mm 
METALLIZATION : AI (front sidel 
PASSIVATION : ~rolitic oxide 
REVISION :A 
QUALIFICATION 

LOT CASE : (CB·1B21 DIL40 

P 
OVR 

Cn+4 

G 

F3 

GNO 

Cn 
14 

16 

13 

April 1987·1/4 .. 
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J TS2901C 

MAXIMUM RATINGS 

........ $yIftbaI V_ Unit 

Supply vott.go 10111'_ po_u.t Vee - -00$10+7.0 V 

Malmum _r dlalpMIon PO· ." 1.6 -, W 

Voltaga applied to Outputs for HIGH output state - 0.5 to Vee max. V 

Input voltllglt range Y,N - 0_5'0+ 5.5 V 

Output current, Into Outputl 10 +30 mA 

Input current 
" 

-30.0+5.0 mA 

• Must with stand the added Po due to short circuit test. 

THERMAL CHARACTERISTICS 

Ch • ....:Ulriltlc Symbol Value Unit 

L88d temperature (soldering 5 s.) Tleod +270 °c 

Junction temperature T) + 175 °c 

Amblant temperature under Bias T.mb -65.0+125 °c 

Stor. temperature Tstg - 65'0 + 150 °c 

ELECTRICAL OPERATING CHARACTERISTICS 

T 8mb = 25°e, Vee = 5.5 V (unless otherwise specified) 

Cher.:teri.tic Symbol Min. Typ. MIIx. Unit 

Power supplV current (Note l' ICC 180 - 240 mA 
VCC=7.0V - - 500 

I nput clamp voltage V'C - - -1 V 
(VCC=4.5 V,"N =-18 mAl 

Low level Input current Clock,OE ',L - - -0.25 mA 
(V,N =0.5 VI AO, A1, A2, A3,Clock - - -0.25 

BO, B1, B2, B3 - - -0.25 
00,01,02,03 - - -0.25 
10,11,12,16,16 - - -0.25 

13,14,16,17 - - -0.25 
RAM 0,3, RO,3 - - -0.25 

Cn - - -0.25 

214 
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JTS2901C 

ELECTRICAL OPERATING CHARACTERISTICS 

T 8mb = 25°C, Vce = 5.5 V (uless otherwise specified' 

C_ic Symbol 

High .... llnpui oo".nl Clock, Oe IIH 
(VIN=2.7V' AO, AI, A2, A3,Clock 

BO, Bl, B2, B3 
DO, 01, 02, 03 
10, II, 12, 16, 18 

13,14,15,17 
RAMo,3,Oo,3 

Cn 

Input HIGH curront II 
(VIN=6.5V' 

HI"" level output IOH =·1.6 mA, VO, VI, V2. V3 VOH 
vol,"", IOH =. 1.0 mA; Cn-l:! 
(VCC=4.6V, IOH =. 800/.IA: OVR, P 
VIN=2.0V, 10H =. 600/.IA; F3 
0.8 V, IOH =. 6OO/.IA; RAMO,3, 00 3 

IOH=·'.6mAi~ 

Output leak. current 
(VCC=4.6V, VOH =6.5V, VIN =2.0 V, 0.8 vi 

ICEX 

Low level output volt.- F= 0:IOl=16mA VOL 
(VCC=4.5V va, VI, V2, V3; IOl = 16 mA (lAV' 
VIN=2.0V G; IOl =16 mA 
O.BV' Cn-:h!; IOl = 10 mA 

OVR, P: IOl =0.8 mA 
F3, RAMO,3, 00,3: IOl = 6.0 mA 

High Impedonce .. at. VO, VI, V2, V3 IZH 
output cum"t IZl 
(lZH :VIO =2.4V RAMO,3,Oo,3 IZH 
IZl :VO=0.5V' IZl 

Output short circuit VO, VI, V2, V3, G lOS 
current (Note 2' Cn+4 
(Vcc =6.0 V, OVR,P 
VO=0.5V' F3 

RAMo.3,OO,3 

• Measure by 'AVAL (note 3' 

NOTES: 

1 - Worst case ICC is at minimum temperature 

2 - Not more than one output should be shorted at a time. Duration 
of the short circuit test should not exceed one second. 

3- The lAVAL measure garantles the VOL'" 0.5 V 

Min. 

-
-
-
-
-
-
-
-

-

2.7 
2.7 
2.7 
2.7 
2.7 
2.7 

-

-
-
-
-
-
-

-
-
-
-

-30 
-30 
-30 
-30 
-30 

tHOMSON SEMICONDUCTEURS 
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Typ. -. Unit 

- 1 /.IA 
- 1 
- 1 
- 1 
- 1 

- 1 

- 1 
- 20 

- 0.02 mA 

- - V 
- -
- -
- -
- -
- -
- 10 J.IA 

- 100 mA 

- 100 

- 100 

- 100 

- 100 
- 100 

- 1 /.IA 
- -20 
- 1 
- -200 

- -85 mA 
- -85 
- -85 
- -85 

- -85 
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JTS2901C 

RECOMMENDED OPERATING CONDITIONS 

Ch_1tIc Symbol v ..... UnIt 

Supply Yolt"", VCC +45 to +5.5 V 

Minimum high _I Input volt"", VIH +2.0 V 

M ... lmum 1 __ I Input voI_ 
Vil +0.8 V 

Operating conditions T.mb - 55 to + 125 °c 

These specifications are subjet to change without notice. 
Please inquire with our 1.les offices about the availability of the different products. 

4/4 
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The TS2902A is a high-speed, look-ahead carry generator which accepts up 
to four pairs of carry propagate and carry generate signals and a carry 
input and provides anticipated carries across four groups of binary ALU's_ 
The device also has carry propagate and carry generate outputs which may 
be used for further levels of look-ahead. 

The TS2902A is generally Jsed with the 2910 bipolar microprocessor unit 
to provide look-ahead over work lengths of more than four bits. The 
look-ahead carry generator can be used with binary ALU's in an active 
LOW or active HIGH input operand mode by reinterpreting the carry 
functions. The connections to and from the ALU to the look-ahead carry 
generator ara identical in both cases. 

• Provides look-ahead carries accross a group of four 2901 or 2903 micro
processor ALU's. 

• Capability of multi~evellook-ahead for high-speed arithmetic operation 
over large work lengths. 

• Typical carry propagation delay of 4.5 ns. 

Beck .ide biIIl : Vee 

BIPOLAR 

SPECIFICATIONS 

PAD LAYOUT : L902 

PAD SIZE : 0.1 xO.1mm 

DIE SIZE 1.575 x 1.776mm 

DIE THICKNESS O.50mm 

METALLIZATION AI (front side) 

PASSIVATION Pyrolitic oxide 

REVISION :A 

QUALIFICATION 

LOT CASE : (CB-79) DILl6 

Cn+ y 

-II-__ ---~ 

--==:....-.;.... ___ GND 

__ ---11---1'" 

April 1987113 

43,Avenuede I"Europe- 78140VELlZY-VILLACOUBLAY/FRANCE -Tel.: (1)39.46.97.19 -TelexTCSF 204780F - Telecopie: (1)39.46.52.64 

4-11 



;: 

213 

MAXIMUM RATINGS 

-- " 

Supply .... _ to ground pot8nt'" 

V"'- _10<1 to OutpUtsfor HIGH output 0_ 
Input vol_ ' .... 

Output current, Into Outputl 

I nput current 

THERMAL CHARACTERISTICS 

ct.er.cwIltic 

Junction temper.ture 

Ambient temperatura under BI .. 

Stor. temperature 

ELECTRICAL OPERATING CHARACTERISTICS 

Tamb = 25°e, Vee = 5.5 V (unless otherwise specified) 

Cho_otlc 

Power lupply currant 

I nput clomp vol""", 
(VCC=4.5 V.IIN'"- 18 mA fo, .lIlnputll 

Low 1 ... 1 Input vol""", 
(VCC=4.5 V.IIN=-I00jlAl 

Low level Input current en 
(VIN =0.5 VI P3 

P2 
PI. G3. P3 

GO.G2 
(if 

High level input current Cn 
(VIN=2.1 V P3 

P2 
PI. 03, ii3 

GO,G2 
G1 

J 'fS2902A 

~ 

Vee 

;' 

VIN 

10 

II 

Symbol 

Tl 

T.mb 

Tng 

Sy- Min. 

lee -
VIC -
VIL -420 

IlL -
-
-
-
-
-

IIH -
-
--
-
-

11I0MSON SEMICONDUCTEURS 
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- Unit 

-0.5 to +1.0 V 

- 0.6 to Vee max. V 

-0.5 to + 6.6 V 

+30 mA 

- 30'0+6.0 mA 

V ..... Unh 

+176 °c 

- 56to+ 126 °c 

-65to+ 150 °c 

Typ. -. Unit 

- 85 mA 

- -1 V 

- -500 mV 

- -1.8 mA 

- -3.5 
- -5.5 
- -1.0 
- -12 
- -14 

- 10 jIA 

- 20 
- 40 
- 60 
- 10 
- 70 



J TS2902A 

ELECTRICAL OPERATING CHARACTERISTICS 

T amb = 25°C. Vee = 5.5 V (unless otherwise specified) 

C_1tic Symbol Min. 

Input brukdown current INB -
(VIN =6.3 V forollinpual 

lAVAL CUl'l'1lt'lt IAV 40 
(VCC=4.6V. VAL =1.5VI 

High ..... output volt. VOH 2.7 
(VCC=4.6V. VIN=2.0V.0.6 V.IOH=·1 mAl 

Output ilion circuit current (Note I lOS -50 
(VO = 0 V for 01' JUtpual 

NOTE: 

Not mont then one output should be shorted at a tims. Duration of the 
short circuit _ should not exceed one second. 

RECOMMENDED OPERATING CONDITIONS 

C_1c Symbol 

Supply vol .. Vee 

Minimum high "",1 Input vol .. VIH 

M .. lmum 1 __ I Input volt. VIL 

Oporotlng conditions Tomb 

Typ. 

-

-

-

-

v •. ue 

+4.5 to+6.6 

+2.0 

+0.8 

-66to+126 

These specifications .fe lubjet to change without notice. 
Please Inquire with our sales offices about the availability of the different products. 

THOMSON SEMICONDUCTEURS 
4·.13 

Max. Unit 

125 IJA 

- mA 

- V 

-90 rnA 

UnIt 

V 

V 

V 

°c 
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The TS2909A is a four·bit wide address controller intended for sequencing 
through a series of microinstructions contained in a ROM or PROM. Two 
TS2909's may be interconnected to generate an eight·bit address (256 
wordsl, and three may be used to generate a twelve·bit address (4K words). 

The TS2909 can select an address from any of four sources. They are: 

1) a set of external direct inputs (01; 2) external data from the R inputs, 
stored in an internal register; 3) a four-word deep push/pop stack; or 41 
a program counter register (which usually contains the last address plus 
ona). The push/pop stack includes certain control lines so that it can 
efficiently execute nested subroutine linkages. Each of the four outputs 
can be OR'ed with an external input for conditional skip or branch 
instructions, and a separate line forces the outputs to all zeroes. The 
outputs are three-state. 

• 4-bit slica cascadable to any number of microwords 
• I nternal address register 
• Branch input for N-way branches 
• Cascadable 4-bit microprogram counter 
• 4 x 4 file with stack pointer and push pop control for nesting 

microsubroutines 
• Zero input for returning to the zero microcode word 
• Three-state outputs 
• All internal registers change state on the LOW·to·H I G H transition 

of the clock 

Rl ~p 

R3 vcc 

Rl _____ -+ 

OR1 ___ --fIIH~ 

Vss SO 
DO ZERO SI 

Back .ide bi •• : Vee 

BIPOLAR 

SPECIFICATIONS 

PAD LAYOUT 

PAD SIZE 

DIE SIZE 

DIE THICKNESS 

METALLIZATION 

PASSIVATION 

REVISION 

QUALIFICATION 

LOT CASE 

...::IHI----Cn+h 

...:::IH..---_cn 

.-I"'f---OE 

.-I:HIf---Y3 

~-----iIl---_Y2 

Yl 

YO 

: L932 
: 0.1 x O.lmm 

: 2.49 x 2.21 mm 

: O.5Omm 

: AI (front side) 

: Pyrolitic oxide 

:A 

: (CB·l32) DIL2S 

April 1987·1/3 
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JTS2909A 

MAXIMUM RATINGS 

RetinI 
..,....... V_ Unit 

Supply volt""" to g<OIInd po_tiel vee: -0.6 to +7.0 V 

V~ -''-I to Outputlfor HIGH output 0_ .•.. ~ 0.6 to Vee .... x. V 

Input vol_ ronge VIN -0.5 to +5.5 V 

Output current, Into Outputs 10 +30 rnA 

Input current II -30 to+ 5.0 rnA 

THERMAL CHARACTERISTICS 

Ch • ...cteriltic Symbol V.lue Unit 

Junction temper.ture TJ +175 °c 

Ambient temper.ture under Bin Tomb - 55to+ 125 °c 

Storage temperature To" -65to+15O °c 

ELECTRICAL OPERATING CHARACTERISTICS 

Tamb = 25°C, VCC = 5.5 V (unless otherwise specified) 

Chor_otic Symbol Min. Typ. M .... Unit 

Power supply current ICC - - 100 mA 

ICC low lovel ICO - - 5 mA 
(Vee =0.3 VI 

Input clamp yoltage VIC - - -1.2 V 
(VCC =4.5 V.IIN =-18 mAl 

Low level Input RE. ZERO. SO, SI, FE,CP IlL - - -300 IJA 
current 00.03 - - -300 
IVIN =0.4 VI OE.PUP - - -600 

Cn - - -900 

Hil/h 1 .... 1 Input RE. ZERO. SO. 51. FE. CP. OE IIH - - 2 IJA 
current 00.03 - - 4 
IVIN=2.7 VI Cn, PUP - - 4 

2/3 
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ELECTRICAL OPERATING CHARACTERISTICS 

T amb = 25°C, VCC = 5.5 V (unless otherwise specified) 

Chor_otlc Symbol 

Input bias current RE. ZERO. 50, 51, FE. CPo OE liB 
(VIN =7 VI [)()'03,en, PUP 

lAVAL current YO·Y3 IAV 
(Vee=4.5V. VO=2 VI 

High level output volt. VOH 
(Vee =4.5 V. VIN=2.0 V.O.8 V.IOH =·1 mAl 

Output current on Cn+4 'ex 
(Vee" 4.5 V. Vo =4.5 VI 

Output short circuit current (Note ) YO·Y3 lOS 
(Vec=& V. VO=0.5VI en +4 

Output off current YO·Y3 IOZH 
"OZH : Vo =2.4 V.IOZL: Vo =0.5 VI YO·Y3 IOZL 

NOTE: 

Not more than one output should be shorted at a time. Duration of the 
short circuit test should not exceed one second. 

RECOMMENDED OPERATING CONDITIONS 

Ch_ecteristic Symbol 

Supplyvolt.ge Vee 

Minimum high _I Input voltage VIH 

Maximum low levallnput voltage VIL 

Operating conditions Tomb 

Min. Typ. 

- -
- -

42 -

2.72 -

- -

-40 -
-40 -

- -
- -

Value 

+4.5 to +5.5 

+2.0 

+0.8 

-55to+125 

These specifications are sublet to change without notice. 
Please inquire with our sales offices about the availability of the different products. 

11I0MSON SEMICONDUCTEURS 
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Mox. Uni' 

10 IJA 
20 

- mA 

- V 

250 IJA 

-80 mA 

-BO 

2 IJA 
-2 

Unl' 

V 

V 

V 

°e 

3/3 





The TS2910 Microprogram controller is an address sequencer intended 
for controlling the sequence of execution of microinstructions stored in 
microprogram memory. Besides the capability of sequential access, it pro
vides conditional branching to any microinstruction within its 4096-micro
word range. A last-in, first-out stack provides microsubroutine return lin
kage and looping' capability ; there are five levels of nesting of microsubrou
tines. Microinstruction loop count control is provided with a count capaci
ty of 4096. 

During each microinstruction, the Microprogram controller provides a 12-
bit address from one of four sources: 1) the microprogram address register 
(IlPC), which usually contains an address one greater than the previous ad
dress; 2) an external (direct) input (D) ; 3) a register/counter (R) retain
ing data loeded during a previous microinstruction; or 4) a fivlHleep last
in, first-out stack (F). 

• Twelve Bit Wide. 
• Internal Loop Countar. 
• Four Address Sources. 
• Sixteen Powerful Microinstructions. 
• Output Enable Controls for Three Branch Address Sources Built-in de

coder function to enable external devices onto branch address bus. Eli
m inates external decoder. 

• All Registers Positive Edge-trigerred : simplifies timing problems. Elimi
nates long set-up times. 

• Fast Control from Condition Input: delay from condition code input 
to address output only 21 ns typical. 

iIiiCi. 
Pi 

MAP 

vcc 

Back side bias : Vee 

BIPOLAR 

SPECIFICATIONS 

PAD LAYOUT L910 

PAD SIZE 0.1 xO.lmm 

DIE SIZE 4.93 x 4.35mm 

DIE THICKNESS O.50mm 

METALLIZATION AI (front side) 

PASSIVATION Pyrolitic oxide 

REVISION A 

QUALIFICATION 

LOT CASE (CB-1B2) DIL40 

vo 

CP 
CP 
GNO 

DE 

Vll 

011 

April 1987-1/3 

43. Avenue de I'Europe- 78140VELIZY-VILLACOUBLAY IFRANCE -Tel.: (1)39.46.97.19 -TelexTCSF204780F - Telecopie :(1)39.46.52.64 

4-19 



" 1.~lU 

MAXIMUM RATINGS 

Ratint Symbol Value Unit 

Supply volt. to ground potent'-l Vcc - 0.5 to.+ 7.0 V 

Maximum pcwver d""Plltion PO· 1.6 W 

Voltage applied to Outputs for HIGH output state - 0.5 to Vee max. V 

Input voltege range VIN - 0.5 .0+ 5.5 V 

Output current, Into Outputl 10 +30 mA 

I "PUt current II -30'0+5.0 mA 

• Must with stand the addad Po due to short circuit test. 

THERMAL CHARACTERISTICS 

Charocteristic Symbol Value Unit 

L ... temperature (soldering 5 sJ Tleod +270 °c 

Junction temperature Tj + 175 °c 

Ambient temperature under Bias Tomb - 55 to + 125 °c 

Sto,.. temperature Tstg -65 to+ 150 °c 

ELECTRICAL OPERATING CHARACTERISTICS 

T amb = 25°C. Vee = 5.5 V (unl ... otherwise specified) 

e_ SVmbol Min. Typ. -. Unit 

Power IUppty current ICC - - 270 mA 

Input domp volt. VIC - - -1.1 V 
1VCC=4.5V.IIN=-IBmAl 

Low lewl Input current 00·011 IlL - - -0.7 mA 
1Vee =4.6 V. VIN =0.6 VI «<!..~ - - -0.42 

10 • 13. OE. RLO - - -0.66 
CC - - -1.1 
CP - - -1.7 

High I_I Input current 00·011 IIH - - 1 jJA 
IVIN=2.7VI «<!...CCEN - - 1 

10 ·13. OE. RLO - - 1 
CC - - 5 
CP - - 10 

213 
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ELECTRICAL OPERATING CHARACTERISTICS 

T amb = 25°e. Vee = 5.5 V (unless otherwise specified) 

Chllrect.riltic 

Input HIGH current 
(VIN =5.5 V) 

HftIh lowl output voltego 
(Vee =4.5 V. VIN =2.0 V. 0.8 V. IOH = -1.6 rnA) 

Low level output volt •• 
(Vee=4.5V.VO=1 V) 

Output current 
(VO=5.5VI 

Output off current 
(lOZH : Vo =2.4 V.IOZL: Vo =0.5 V) 

Output short circuit current INote 1) 
(VO = OVI 

• Measure bV lAVAL (Note 2) 

NOTES: 

J TS2910 

Symbol Min. 

II -

VOH 2.7 

VOL 20 
(lAV) 

lex -

IOZH -
IOZL -

lOS -40 

1 - Not more than one output should be shorted at a time. Duration of the 
short circuit test should not exceed one second. 

2- The 'AVAL measure garanties the VOL';;; 0.5 V. 

RECOMMENDED OPERATING CONDITIONS 

Ch_acteristic Symbol 

Supply yolt. Vee 

Minimum high 6evellnput Yoltage VIH 

M""lmum low _I Input voltage VIL 

Operetlng conditions Tomb 

Typ. 

-

-

-

-

-
-

-

Value 

+4.5 to+5.5 

+2.0 

+0.8 

- 55 to+ 125 

These specifications are subjet to change without notice. 
Please inquire with our sales offices about the availability of the different products. 
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Mu. Unit 

20 IJA 

3.5 V 

- mA 

30 IJA 

1 IJA 
- 1 

-70 mA 

Unit 

V 

V 

V 

°e 
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The TS2911A is a four-bit wide address controller intended for sequencing 
through a series of microinstructions contained in a ROM or PROM. Two 
TS2911's may be interconnected to generate an eight-bit address (256 
words), and three may be used to generate a twelve-bit address (4K words). 

• 4-bit slice cascadable to any number of microwords 
• Internal address register 
• Branch input for N-way branches 
• Cascadable 4-bit microprogram counter 
• 4 x 4 file with stack pointer and push pop control for nesting 

m icrosubroutines 
• Zero input for returning to the zero microcode word 
• Three-state outputs 
• All internal registers change state on the LOW-to-HIGH transition 

of the clock 

DO 01 

GNO 

ZERO 

SO 

S1 

YO 

02 

Y1 Y2 Y3 OE Cn Cn+4 

Blick Ii. hi •• : Vee 

BIPOLAR 

SPEC I FICATIONS 

PAD LAYOUT L932 

PAD SIZE 0.1 xO.lmm 

DIE SIZE 2.49 x 2.21 mm 

DIE THICKNESS O.50mm 

METALLIZATION AI (front side) 

PASSIVATION Pyrolitic oxide 

REVISION A 

QUALIFICATION 

LOT CASE (CB-I94) DIL20 

03 

RE 

Vcc 

CS 

20 PUP 

FE 

April 1987-1/3 
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MAXIMUM RATINGS 

IIMInt 1Iy""" - UnI, 

Supply voIugt to ground po .... tIoI "ee -O.&to+7.0 V 

Volugo -'led toOutpuU for HIGH output._ - lUi to Vcc milt. V 

Input ..,Iugt ,_ VIN -O.&to+&.& V 

Output current. Into Outputs 10 +30 mA 

Input current II -30 10+5.0 mA 

THERMAL CHARACTERISTICS 

CIIa_otic. Symbol Voluo Unit 

Junction temper.ture TJ +115 °c 

Ambient temper.ture under Bla Tomb - 55 10+ 125 °c 

Storage temperature T.tg -65to+150 °c 

ELECTRICAL OPERATING CHARACTERISTICS 

T 8mb = 25°C, Vee = 5.5 V (unless otherwise specified) 

C_ottc Gymbol Min. Typ. -. Unit 

Power supply current ICC - - 100 mA 

Input clomp ..,Itoge VIC - - -1.2 V 
IVCC=4.& V.IIN =-18 mAl 

Low level Input currant RE, ZERO. SO. SI, FE. CP IlL - - -300 IJA 
IVIN=O.4VI 00·03 - - -300 

OE.PUP - - -800 
Cn - -900 

High level Input currant RE. ZERO.SO,SI, FE,CP.OE IIH - - 2 IJA 
IVIN=2.7 VI 00·03 - - 4 

Cn• PUP - - 4 

2/3 
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J TS2911A 

ELECTRICAL OPERATING CHARACTERISTICS 

T amb = 25DC. Vee = 5.5 V lunl_ otherwise specified) 
C __ 

Symbol Min. 

Input bl. current RE. ZERO. SO. 5,. FE. CPo OE liB -
(VIN=7VI DO-03. Cn• PUP -

lAVAL cu"."t YO·Y3 IAV 42 
(Vee =4.6 V, VO=2VI 

High _I ouput voltogo VOH 2.72 
(VCC=4.6V, VIN=2.0V,0.8 V,IOH=-' mAl 

Output cummt on Cn + 4 ICX -
(Vee =4.6 V, VO=4.6VI 

Output short cl"",lt current (Note I YO·Y3 lOS -40 
(Vee =8 V, Vo =0.6 VI Cn+4 -40 

Output off current YO·Y3 IOZH -
"OZH :VO=2.4V,IOZL :VO=0.6VI YO·Y3 IOZL -

NOTE: 
Not more than one output should be shorted at a time. Duration of the 
short circuit test should not exceed one second. 

RECOMMENDED OPERATING CONDITIONS 

C_ic Symbol 

Supply voItogo VCC 

Minimum high _I Input voItogo VIH 

Medmum low _I Input voItogo VIL 

Opontlng conditions Tomb 

Typ. 

-
-

-

-

-

-
-
-
-

Value 

+4.6'0+6.6 

+2.0 

+0.8 

-66'0+,26 

These specifications are subjat to change without notice. 
Please inquire with our sales offices about the availability of the different product •• 
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-. Unit 

,0 IJA 
20 

- mA 

- V 

250 IJA 

-80 mA 
-80 

2 IJA 
- 2 

UnIt 

V 

V 

V 

DC 
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The TS2914 is a high .. peed, eight-bit priority interrupt unit that is cas· 
cadable to handle any number of priority interrupt request le\lels. The high· 
speed of the TS2914 makes it ideal for use in 2900 family microcomputer 
designs. 
The TS2914 receives interrupt requests on 8 interrupt input lines (PO· 
P7). A LOW level'isa request. An internal latch may be used to catch pulses 
on these lines, or the latch may be bypassed so the request lines drive the 
edge·triggered interrupt register directly. An 8·bit mask register is used to 
mask individual interrupts. Considerable flexibility is provided for control· 
ling the mask register. Requests in the interrupt register are ANDed with 
the corresponding bits in the mask register and the results are sent to an 8· 
input priority encoder. which produces a three bit encoded vector repre
senting the highest numbered input which is not masked. 
An internal status register is used to point to the lowest priority at which 
an interrupt will be accepted. The contents of the status register are compa· 
red with the output of the priority encoder, and an interrupt request out· 
put will occur if the vector is greater than or equal to status. Whenever a 
\lector is read from the TS2914 the status register is automatically up· 
dated to point to one level higher than the vector read. (The status register 
can be loaded externally or read out at any time using the S pins). Signals 
are provided for moving the status upward across devices (Group Advance 
Send and Group Advance Receive) and for inhibiting lower priorities from 
higher order devices (Ripple Disable, Parallel Disable, and Interrupt Disable). 
A status overflow output indicates that an interrupt has been read at the 
highest priority. 
The TS2914 is controlled by a 4-bit instruction field 10·13. The command 
on the instruction lines is executed if IE is LOW and is ignored if IE is HIGH, 
allowing the 4 I bits to be shared with other devices. 
• Accepts 8 interrupt inputs 
• Built·in mask register 
• Built·in status register 
• Vectored output 
• Expandable 
• Microprogrammable 
• High·speed operation 

Int. Oil. 
Rlp.Di •• 
P.r. Oil. 
Int. Req. 

Vee 

S2 

SI 
so 

Stat.OVR. 
Gr. Adv. Send 

BIPOLAR 

SPECIFICATIONS 

PAD LAYOUT L914 
PAD SIZE 0.1 xO.lmm 

DIE SIZE 4.90 x 3.6Omm 

DIE THICKNESS O.5Omm 

METALLIZATION AI (front side) 

PASSIVATION Pyrolitic oxide 

REVISION A 

QUALIFICATION 

LOT CASE (CB-182) DIL40 

IE 

13 

12 

11 

GND 

elK 
10 

L.tch Byp 

April 1987-1/3 
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MAXIMUM RATiNGs -
II 

, 1.8 " w 
1101 __ nod to Outpulllor HIGH output It ... - 0.5 to Vee fnIIX. v 

Input vol_ r_ -0.5to+5.5 II 

Output current,lnto Outputs +30 mA 

Input current -30to+5.0 mA 

• Must with stand the added Po due to short circuit test. 

THERMAL CHARACTERISTICS 

Cheracteristic Symbol Value Unit 

Le.:l temper.ture (soldering 5 sol Tleod +270 °c 

Junction temperature Ti +175 °c 
Ambient temperllture under Bias Tomb - 65 to + 125 °c 
Stor. temper.ture Tllg -65to+l50 °c 

ELECTRICAL OPERATING CHARACTERISTICS 

T amb = 25°e, Vce = 5.5 V (unless otherwise specified), 

C_atlc By ........ Min. Typ. M .... Unit 

Powor IUPPIy curront Ice - - 220 mA 

Input ._p vol_ VIC - -1.1 V 
(Vce=4.5I1, liN =-18 mAl 

Low levallnput current PO·P7 IlL - - -0.7 mA 
(Vce =4.611), VIN =0.5 V) if - - -0.9 

iii - - -1.6 
LB - - -0.3 

SO ·82, MO· M7 - - -0.05 

High 1 ... 1 Input cUr ... "t PO·P7 IIH - - 2 pA 
(VIN =2.711) GE.~ - - 2 

IE - - 2 
iii - - 2 

MO·M7 - - 10 

213 
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ELECTRICAL OPERATING CHARACTERISTICS 

T amb = 26°e, Vee = 6.6 V (unl .. otherwise specified) 

e_1tic Symbol Min. 

Input HIGH cumlnt II -
(VIN=6.6VI 

High 1 .... 1 output vol .. VOH 2.7 
(VCC=4.6V, VIN=2.0V. 0.8 V,IOH =1.8 rnAI 

Low lew! output vol •• 
(Vee =4.5 V.IOL = 12 mAl 

VOL -

Output current 
(VO=6.5VI 

lex -

Output off current MO·M7 IOZH -
IiOZH :VO=2.4V, SO·S2 -
IOZL: Vo =0.6 VI VO·V2 -

MO·M7 IOZL -
SO·S2 -

VO·V2 -

Output .hort circuit current (Note' 
(VO=OVI 

lOS -40 

NOTE: 
Not more than one outpUt should be shorted at a time. Duration of the 
short circuit test should not exceed one 18Cond. 

RECOMMENDED OPERATING CONDITIONS 

C_1c Symbol 

Supply vol •• Vee 

Minimum high Iovellnput vol_ VIH 

M""lmum low Iovellnput volt. VIL 

Operating conditions Tomb 

Typ. 

-

-

-

-

-
-
-
-
-
-

-

V ..... 

+4.5 to+6.5 

+2.0 

+0.8 

- 55to+ 126 

THOMSON SEMICONDUCTEURS 
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-. Unit 

20 jJA 

- V 

0.48 V 

30 jJA 

20 jJA 
20 
10 

-20 
-20 
-10 

-70 mA 

Unit 

V 

V 

V 

°e 
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The TS2915A is a hig,-performance. low-power Schottky bus transceiver 
intended for bipolar or MOS microprocessor system applications. The devi· 
ce consists of four O·type edge·triggered flip·flops with a built·in two·input 
multiplexer on each. The flip·flop outputs are connected to four three·sta· 
te bus drivers. Each bus driver is internally connected to the input of a re
ceiver. The four receiver outputs drive four O·type latches that feature 
three·state outputs. 
This lSI bus transceiver is fabricated using advanced low·power Schottky 
processing. All inputs (except the BUS inputs) are one lS unit load. The 
three·state bus output can sink up to 48 rnA at 0.5 V maximum. The bus 
enable input (Bn is used to force the driver outputs to the high·impedan· 
ce·state. When BE is HIGH. the driver is disabled. The VOH and VOL of 
the bus driver are selected for compatibilitv with standard and Low-Power 
Schottky inputs. 
The input register consists of four O·type flip·flops with a buffered com· 
mon clock and a two·input multiplexer at the input of each flip·flop. A 
common select input (S) controls the four multiplexers. When S is lOW. 
the Ai data is stored in the register and when S is HIGH. the Bi data is 
stored. The buffered common clock (ORCP) enters the data into this driver 
register on the lOW·to·HIGH transition. 
Data from the A or B inputs is inverted at the BUS output. likewise. data 
at the BUS input is inverted at the receiver output. Thus. data is non·inverted 
from driver input to receiver output. The four receivers each feature a built· . 
in O·type latch that is controlled from the buffered receiver latch enable 
(RLE) input. When the RlE input is lOW. the latch is open and the recei· 
vcr outputs will follow the bus inputs (BUS data inverted and OE lOW). 
When the RlE input is HIGH. the latch will close and retain the present 
data regardless of the bus input. The four latches havethree·state outputs 
and are controlled by a buffered common three·state control (OE) input. 
When OE is HIGH. the receiver outputs are in the high· impedance state. 

• Quad high-speed LSI bus·transceiver 
• Three-state bus driver 
• Two-port input to O·type register on driver 
• Bus driver output can sink 48 rnA at 0.5 V max 
• Receiver has output latch for pipeline operation 
• Three·state receiver outputs sink 12 rnA 
• Advanced low·power Schottky processing 
• 3.5 V minimum output high voltage for direct interface to MOS mi· 

croprocessors. 

B2 GND A3 
Back .ide bia, : VEe 

BIPOLAR 

SPECIFICATIONS 

PAD LAYOUT 

PAD SIZE 

DIE SIZE 

DIE THICKNESS 

METALLIZATION 

PASSIVATION 

REVISION 

QUALIFICATION 

LOT CASE 

"IJIA+---OO 

!:l----RLE 
=----VCC 

....,f---- DRCP 

: L915 

O.lxOlmm 

3.44 x 2.02mm 

O.5Omm 

AI (front side) 

Pyrolitic oxide 

:A 

: (CB-68) OIL24 

April t987 1/3 

43. Avenue de I'Europe' 781 40 VElIZY·VllLACOUBLAY/FRANCE . Tel.: (1)39.46.97.19· TelexTCSF 204780F· Telecopie: (I )39.46.52.64 

4·31 

I.. 



JTS2916A 

MAXIMUM RATINGS 

....... SyMbol Value Unit 

S_1v voItogo to ground ""tM>tIaII Vee -0.5'0 +7.0 V 
" 

Moxlmum ~ dlhlpotlon 
, , 

'. 

Poii" 1.6 'w 

Voltogo applied to Outpull for HIGH output ..... - 0.5 to Vee max. V 

I "put volt. range VIN - 0.5 •• + 5.5 V 

Output current, Into Outputs 10 +30 mA 

I nput current II -30 •• +5.0 mA 

• Must with stand the added Po due to short circuit test. 

THERMAL CHARACTERISTICS 

Ch8qcteri'tic Symbol V.lue Unit 

Leod temperature (s.lderlng 5 •• 1 Tlead +270 ·c 

Junction temperature Tj + 175 ·c 

Ambient temperature under 81_ Tomb - 55 •• + 125 ·c 

Stor. temperature Tug -65to+150 ·c 

ELECTRICAL OPERATING CHARACTERISTICS 

T amb = 25·e, Vec = 5.5 V (unless otherwise specified) 

C_1tIc av- Min. Typ. Max. Unit 

Power supply current lee - - 100 mA 

Input cl .... p voltogo VIC -1 - - V 
(VCC =4.5 V except bus, liN = - 18 mAl 

Loww tevellnput current BE,~ IlL - - -0.6 mA 
(VCC=6.6 V exoopt but, VIN =0.4 VI Other Inpull - - -0.3 

High level Input current IIH - - 1 /III 
(VCC=6.6 oxooptbu., VIN =2.7 VI 

Input HIGH current II - - 1 jJA 
(Vee =6.6 V oxoopt bus, VIN =7 VI 

High .... 1 output voItogo 10H =- 16 mA, 8USo-3 VOH 2.7 - - V 
(Vee =4.6 V, IOH =- 1.0 mA, RCVR 2.7 - -
VIN =2.0, 0.8 VI output 

LON 1 .. 01 output voltogo 10L =48 mA, 8U60-3 VOL - - 0.48 V 
(Vee =4.6 V IOL = 12 mA, RCVR - - 0.45 
VIN=2.0V,O.8VI output 
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11I0MSON SEMICONDUCTEURS 

4-32 



J TS2915A 

ELECTRICAL OPERATING CHARACTERISTICS 

Tamb = 25°C. VCC = 5.5 V (unless otherwise specified) 

e_otlc Symbol Min. 

VOUT Receiver VOFR -
IVee = 5V.IOFR=- lOO1lA1 

BUII .. kege current VOUT=0.4V 10 -
VOUT= 2.4V -
VOUT=4.5V -

BUI IMk. current power off iOFF -
IVee = 0 V. VOUT = 4.5 VI 

Off stlte output current VOUT=0.4V 10 -
IVee = 5.5 V except busl VOUT=2.4V -

Output short circuit current BUSo·3 lOS -70 
INot.1 RCVR output -40 

NOTE: 

Not more than one output should be shorted at a time. Duration of the short 
circuit test should not exceed one second. 

RECOMMENDED OPERATING CONDITIONS 

Ch_Ktllristie Symbol 

Supply volt. Vee 

Minimum high .... 1 input voltage VIH 

Maximum low level Input voltage VIL 

Operating conditions Tomb 

Typ. 

-

-
-
-

-

-
-

-
-

V.I ... 

+4.5to+5.5 

+2.0 

+O.B 

- 55to+ 125 

These specifications are sublet to change without notice. 
Please inquire with our sales offices about the availability of the different products. 
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Mox. Unit 

3.7 V 

- 70 IIA 
20 
20 

50 IIA 

- 20 IIA 
20 

-200 mA 
-100 

Unit 

V 

V 

V 

°e 
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i I: [1]0 &iIJ(f 
COMPlIMENTS 

-~~----SEMICONDUClIURS 

The TS2917A is a high-performance. low-power Schottky bus trans
ceiver intended for bipolar or MOS microprocessor system applications. 
The device consists of four O·type edge-triggered flip-flops. The flip-flop 
outputs are connected to four three-state bus drivers. Each bus driver is 
internally connected to the input of a receiver. The four receiver outputs 
drive four O·type latches. that feature three·state outputs. The device also 
contains a four·bit odd parity checker/generator. 
• Quad high-speed LSI bus-transceiver 
• Three-state bus driver 
• Ootype register on driver 
• Bus driver output can sink 48 mA at 0.5 V max. 
• Internal odd 4·bit parity checker/generator 
• Receiver has output latch for pipeline operation 
• rhree-state receiVer outputs sink 12 mA 
• Advanced low-power Schottky processing 
• 3.5 V minimum output high voltage for direct interface to MOS micro

processors. 

Back side bin: Vee 

BIPOLAR 

SPECIFICATIONS 

PAD LAYOUT L917 

PAD SIZE 0.1 X O.lmm 

DIE SIZE 3.44 X 2.02mm 

DIE THICKNESS O.5Omm 

METALLIZATION AI (front side) 

PASSIVATION Pyrolitic oxide 

REVISION A 
QUALIFICATION 

LOT CASE (CB-I94) DIL20 

-+i----RO 

'!;~~t~==RLE iI vcc 
... :r-___ DRCP 

April 1987-1/3 
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MAXIMUM RATINGS .. 

A •• I", SYmbol' v ..... Unit 

Supply vOl'. '0 "'QUncI po .... tlal Vee 
, 

.-0.11.0 +7.0 V 

Volt. -'loci toOu1putsfor HIGH output ... t. '. - 0.5 .to Vee ......,. V 

Input volt. range VIN - 0.5 to +5.5 V 

Output current, Into Outputs 10 +30 mA 

Input current II - 30.0 + 5.0 mA 

THERMAL CHARACTERISTICS 

Ch.rllCteristic Symbol Value Unit 

Junction temperature Tj + 175 °e 

Ambient temperature under Bias T.mb - 55.0 + 125 °e 

Storage temperature Tstg -65.0+ 150 °e 

ELECTRICAL OPERATING CHARACTERISTICS 

T amb = 25°C. VCC = 5.5 V (unless otherwise specified) 

C_ Symbol Min. Typ. Mox. Unit 

Power aupply current ICC 5 - 75 mA 

Input cl .... p .01_ VIC -1 - - V 
{Vec =4.5 V oxcept bUI. liN =-18 mAl 

Low .... 1 Input current n.1fG IlL - - -0.6 rnA 
{Vcc = 6.6VtxceptbUI. VIN =0.4 VI Other Inpull - - -0.3 

High I_I Input cur .. nt IIH - - 1 /.IA 
{Vee = 6.6 V except bUI. VIN =2.7 VI 

Input HIGH cu ... nt II - - 1 /.IA 
tVee = 5.6 V txoopt bUI. VI~ 7 VI 

High Iovel output voI_ 10H = 15 rnA. iiOiI 0.3 VOH 2.7 - - V 
Nee =4.6 V. VIN =2.0 V. 10H = 1.0 rnA. RCVA outpUt 2.7 - -
0.8 VI 10H =l00/.IA. RCVA QUtput 3.8 - -

IOH = 660 /.IA. Ptrlty output 2.7 - -
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ELECTRICAL OPERATING CHARACTERISTICS 

T amb = 2lioC, VCC = 5.5 V lunless otherwi .. specified) 

Cho_otic Symbol 

BUI leak. CUmtnt VOUT = 0.4V 10 
VOUT= 2.4V 
VOUT= 4.5V 

Off stete output current VOUT = 04V 10 
IVee = 5.5 V oxcept busl VOUT= 2.4V 

Output short circuit currant. (Note) BUSo-3 lOS 
ACVA output 
Parity output 

NOTE: 

Not more than one output should ba shorted at a time. Duration of 
the short circuit test should not exceed one second 

RECOMMENDED OPERATING CONDITIONS 

CMr8Cteristic Symbol 

Supply volt. Vee 

Minimum high _I Input vol .. VIH 

Moxlmum low _I Input vol .. VIL 

Operating conditions Tomb 

Min Typ. 

- -
- -
- -

- -
- -

-70 -
-40 -
-30 -

Value 
~ 

+4.5 to +5.5 

+2.0 

+0.8 

- 55to+ 125 

These specifications are subjet to change without notice. 
Please inquire with our sales offices about the availability of the different products. 
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MOJ!. Unit 

- 70 jJA 
20 
20 

- 20 jJA 
20 

-200 mA 
-100 
- 80 

UnIt 

V 

V 

V 

°c 
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New Schottky circuits such as the TS2918 register provide the design 
engineer with additional flexibility in system configuration - especially 
with regard to bus structure, organization and speed. The TS2918 is a 
quadnuple O·type register with four standard totem pole outputs and four 
three-state bus·type outputs. The 16·pin device also features a buffered 
common clock (CP) and a buffered common output control (OE) for the 
Y outputs. Information meeting the set·up and hold requirements on the 
o inputs is transferred to the Q outputs on the LOW·to·HIGH transition 
of the clock. 
The same data as on the Q ou.!!!!!ts is enabled at the three·stat~ outputs 
when the "output control" (OE) input is LOW. When the OE input is 
HIGH, the Y outputs are in the high·impedance state. 
The TS2918 register can be used in bipolar microprocessor designs as 
an address register, status register. instruction register or for various data 
or microword register applications. Because of the unique design of the 
three-state output, the device features very short propagation delay from 
the clock to the Q or Y outputs. Thus, system performance and architec· 
tural design can be improved by using the TS2918 register. Other ap
plications of TS2918 register can be found in microprogrammed dis
play systems, communication systems and most general or special purpose 
digital signal processing equipment. 

• Advanced Schottky technology 
• Four O·type flip-flops 
• Four standard totem·pole outputs 
• Four three-state outputs 
• 75 MHz clock frequency. 

an ---++F-"'. 

YO---i~"'IU;;; 

D1---tt-Ii-:. __ 

01---~1::.J 

BIPOLAR 1 

PAD LAYOUT 1918 

PAD SIZE 0.1 xO.lmm 

DIE SIZE 2.01 x l.96mm 

DIE THICKNESS O.50mm 

METALLIZATION AI (front side) 

PASSIVATION Pyrolitic oxide 

REVISION :A 

QUALIFICATION 

LOT CASE : (CB-79) OlLl6 

.....-tt----Y3 

L:",5-i+---- 02 

Y1---it-I::::~ ~1~~~---Y2 

Back.ido bi .. : VEe 

April 1987·1/3 
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1.~. ______________ J_T_S;...2_9_1_8 ______ --------

MAXIMUM RATINGS 

IIatInI Syon ..... V_ Unit 

Supply vol ... to ground po_dol Vcc: "i -0.5to+7.0 V 

M ... __ d/IoIpIIUoft 
PO' " 1.8 W 

Vol,- _lied to outpuU for HIGH Outpuu __ - 0.5 to Vee milK. V 

Input voI,- ,_ VIN - 0.5'0+5.5 V 

Output current, Into Outputl 10 +30 rnA 

Input current II -3Oto+5.0 rnA 

• Must with stand the added Po due to short circuit test. 

THERMAL CHARACTERISTICS 

CMf'8Cteristic Symbol Value Unit 

Junction temperature Tj + 175 ·C 

Ambient tempel'lture under BIM Tomb - 55 to + 125 ·C 

Storage temperature Toto -65to+150 ·C 

ELECTRICAL OPERATING CHARACTERISTICS 

T 8mb = 25·C. Vee = 5.5 V (unless otherwise specified) 

e_ ly- Min. Typ. -. Unit 

Power IUpply current ICC - - 130 mA 

Input clomp vol,- VIC - - -1.2 V 
(VCC=4.5 V, IIN=-IB mAl 

low _I Input cu,rent (Note 1) III - - -2 mA 
(VIN=0,5V) 

High 1 ... 1 Input cumtnt (Note 1) IIH - - 50 IJA 
(VIN =2.7 V) 

Input HIGH cu, .. nt II - - 1 mA 
(VIN=S.5V) 

High _I output vol,- 10H =-2 mAo VO·V3 VOH 2.4 - - V 
(VCC=4.5V. 10H =-1 mAo QO.Q3 2.7 - -
VIN =2.0. 0.8 V) 

low _I output vol,-
(VCC=4.6V, VIN=2.0V.0.8 V.IOl =20 rnA 

VOL - - 0,5 V 
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ELECTRICAL OPERAT'*l CHARACTERISTICS 

T amb = 25°C, Vee = 5.5 V (unless otherwise specified) 

C_ Symbol 

Off ..... output ... mnt VOUT=0.4V 10 
(Vee=4.5V) VOUT=2.4V 

Output Ilion cl .... lt cumlnt (Note 2) lOS 
(V OUT =0 V) 

NOTES: 
1 - Actual input current = Unit load current x input load factor. 

2 - Not more than one output should be shorted at a time. Duration 
of the short circuit test should not exceed one second. 

RECOMMENDED OPERATING CONDITIONS 

C __ 1c 
Symbol 

Supply voltogo Vee 

Minimum high _I Input voItogo VIH 

M8Xlmum 1 __ I Input voltogo VIL 

OpomIng conditions T...., 

Min Typ. 

- -
- -

-40 -

Voluo 

+4.5 to+6.6 

+2.0 

+0.8 

- 65to+ 126 

These specifications are lubjet to change without notice. 
Please inquire with our salel offices about the availabilitv of the different products. 

11IOMSON SEMICONDUCTEURS 
4-41 

-. Unit 

-20 pA 
20 

-100 mA 

UnIt 

V 

V 

V 

°c 

313 





The TS2919 consists of four O·type flip·flops with a buffered common 
clock enable. Information meeting the set·up and hold time requirements 
of the 0 inputs is transferred to the flip·flop outputs on the LOW·to·H IGH 
transition of the clock. Data on the a outputs of the flip·flops is enabled 
at the three·state outputs when the output control (OE) input is LOW. 
When the appropriate OE input is HIGH, the outputs are in the high impe' 
dance state. Two independent sets of outputs-Wand Y -are provided such 
that the register can simultaneously and independently drive two buses. 
One set of outputs contains a polarity control such that the outputs can 
either be inverting or non-inverting. 

The device also features an active LOW asynchronous clear. When the clear 
input is LOW, the Q output of the internal flip·flops are forced LOW inde· 
pendent of the other inputs. The TS2919 is packaged in a space-saving 
20-pin package. 

• Two sets of three·state outputs 
• Four O·type flip·flops 
• Polarity control on one set of outputs 
• Buffered common clock enable 
• Buffered common asynchronous clear 
• Separate buffered common output enable for each set of outputs. 

YO 01 WI Yl 

Back side bial : Vee 

BIPOLAR 

SPECIFICATIONS 

PAD LAYOUT : L919 

PAD SIZE : 0.1 xO.1mm 

DIE SIZE : 2.515x2.1OBmm 

DIE THICKNESS : O.5Omm 

METALLIZATION : AI (front side) 

PASSIVATION : Pyrolitic oxide 

REVISION :A 

QUALIFICATION 

LOT CASE : (CB·194) OIL20 

April 1987·1/3 
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J TS2919 
'-~-. 

MAXIMUM RATINGS 

...... Symbol v ..... Unit 

Supply""'''''' (0 ....... nd potendol Vee -'0.5 to + 7,0 V 

V ....... -""'<I to Ou"",," lor HIGH outpu ... _ - 0.5 '0 Vee max. V 

Input vol"", '"_ VIN - 0.5 '0+5.5 V 

Output current. Into Outputl 10 +30 mA 

Input current II - 30.0 +5,0 mA 

THERMAL CHARACTERISTICS 

CharllCteri'tic Symbol Value Unit 

Junetla" temperllture Ti + 175 ·e 

Ambient temperature under Bias T.mb - 55.0 + 125 ·e 

Storage temper.ture T,tg -65'0+150 ·e 

ELECTRICAL OPERATING CHARACTERISTICS 

T 1mb = 26·C. Vee = 6.6 V 'unl_ otherwise specified) 

~ ay- MIn. Typ. -. Unit 

Power supply current ICC - - 36 mA 

Input clMlp vo""," V'c - - -1.5 V 
1VCC=4.5V.IIN =-18mAI 

Low ",,1 Input current IlL - - -0.36 mA 
IVIN=OAVI 

High _ Input curren' IIH -
IVIN=2.7VI 

- 20 pA 

Input HIGH current 
IVIN=7VI 

II - - 0.1 mA 

High I .... output vol_ VOH - - 2.4 V 
1VCC=4.5V, VIN =2.0,0.8V,IOH=- 1 mAl 
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J TS2919 

ELECTRICAL OPERATING CHARACTER_TICS 

T 11mb = 25°e. Vee = 5.5 V (unless otherwise specified) 

C_ Symbol Min. 

L __ I output voltlgO 
IOL = 4mA VOL -

IVCC=4.6V. VIN=2.0V. IOL = 8mA -
0.8 V, IOL = 12mA -

Off state output cu~t VOUT = 0.4 V /oFF -
VOUT = 2.4V -

Output lhort cln:ult current (Noto' lOS -16 
(VOUT = OVI 

NOTE: 

Not mDnl then one outpUt should be shorted at a time. Duration of the 
short circuit test should not exceed one second. 

RECOMMENDED OPERATING CONDITIONS 

C_1c Symbol 

S~voI_ Vee 

Minimum high _I Input voI_ VIH 

_Imum 1 __ I Input voI_ VIL 

Oporotlng conditio", ITomb 

Typ. 

-
-
-
-
-

-

Voluo 

+4.5 to +6.6 

+2.0 

+0.8 

- 55 to+ 126 

These specifications are subiet to change without notice. 
Please Inquire with our sales offices about the availability of the different products. 
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M .... Unit 

0.4 V 
0.46 
0.6 

-20 pA 
20 

-86 mA 

Unit 

V 

V 

V 

°e 
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6800 microprocessors 
& peripherals 



ORDERING INFORMATION 

, J , EF6809 ,Mj - , 2 I V , A I --

1 Die prefix -

-~--1 
Revisio 

Quality level I 

n 

Standard 
part number 

VoN I 
TemperatUre range Wafer - back finish 

C : 0+70 ·C 
V : -40+85 ·C 2: Gold 

M : -55+125·C 

Quality level 
Wafer-_ 

Pert number 
flnioh 

Reviaion 

E V N T W Z , 2 

J EF6800 x X X A 

J EF6802 X X X A 

J EF6803 X X X A 

J EF68HC05E2 X X X A 

J EF6809 X X X A 

J EF6809E X X X A 

J EF681 0 X X X A 

J EF6821 X X X A 

J EF6840 X X X A 

J EF6850 X X X A 

J EF6852 X X X A 

J EF6854 X X X A 

11IOMSON SEMICONDUCTEURS 
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The EF6800 is amonolithic8·bitmicroprocessor forming the central 
control function forlHOMSON SEMICONDUCTEURS' 6800 family. 
Compatible with TTL, the EF68oo, as with all 6800 system parts, 
requires only one < 5.0 V power supply, and no external TTL devices 
for bus interface: 
The EF6800 is capable of addressing 64K bytes of memory with its 
IS-bit address lines. The S-bit data bus is bidirectional as well as three
state, making direct memory addressing and multiprocessing applica
tions realizable. 

D6 

D6 

D4 

02 

01 

DO 

Bock.1de 1M .. : Vss 

NMOS 

SPECI FICA nONS 

PAD LAYOUT 609.2 

PAD SIZE 0.1 xO.lmm 

DIE SIZE 3.92 x 4.00mm ± 0.05 

DIE THICKNESS 0.375mm 

METALLIZATION AI (front side) 

PASSIVATION Pyrolitic oxide 
REVISION A 

QUALIFICATION 

LOT CASE (CB·I82) DIL40 

A4 

A3 

A2 

AI 

AO 

Vee 

Apo-II 1987·1/3 
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J EF8800 

MAXIMUM RATINGS 

....... Symbol "..... UnIt 
Supply Voltage Yee -0.310 +7.0 V 
InputV~ Yin -0.310 +7.0 V 

I()pnjtft( T......--..fI.l!nge Tomb ",,'''':':12& -c: 
Stonge Tempere\UN Renge 'TS\O .;ifi6 11):;. 180 . "C 

ELECTRICAL OPERATING CHARACTERISTICS (Vee = 5.0 Vdc. :I: 5%. Vss = O. Tamb = 25°C unless otherwise specified' 

~ Symbol MIn Typ - UnIt 
Input High VoI,- LogiC VIH VSS+2.0 - - V 

.1,.2 VIHe Vee- O.& - -
Input low VoI,- Logic VIL - - VSs+0.8 V 

.1,.2 VILe '- - VSS+0.4 
~Lwtage Cumlnt 

(Vin-O 10 6.25 V, Vee-MaxI Logic lin - 1.0 2.6 ~A 
'Vin-O to 6.25 V, Vee-O V to 6.25 VI .1,~ - - 100 

H~Z Input I.eIk8ge Current ()()'O7 
lIZ - 2.0 10 

~A (Vin-0.4 to 2.4 V, Vee-MaxI AQ.A16, R/W - - 100 

Output HIgh V~ 
llLaed- -2116,.A, Vee-MinI ()()'O7 

VOH 
VSS+2.4 - - V 

llLaed- -l46,.A, Vee- MinI AQ.A16, Riw, VMA VSS+2.4 - -
llLaed- -l00,.A, Vee- MinI BA VSS+2.4 - -

OUIpUIlow Vol,- ULoed-1.6 mA, Vee-MinI VOL - - VSS+0.4 V 
In ....... P_Dissipetion (~.tTomb-TLI PINT - 0.6 1.0 W 

~ 
(Vin-O, T.mb -25"C, I-l.0MHzI .1 - 25 -

.2 em - 46 - pF 
()()'O7 - 10 -

Logic Inputs - 6.6 -
AQ.A 16, R/W, VMA Cout - - - pF 

213 
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J EF6800 

CLOCK TIMING (Vee = 5.0 V, ± 5%, Vss = 0, Tamb = TL to TH unless otherwise specified) 

a...curioIIc Symbol MIn Typ Mel< UnIt 

Frequency 01 Operation 0.' - 1.0 MHz 

CydeTime 1.000 - 10 1" 

Clock PulseWodth fM-.redIIVCC-0.6VI .pl • .p2 «Xl - 9500 n. 
ueoay Time or Clock ~.'ion 

fMeasured al VOv.VSS+0.6 Vfjlr~ 11:<100 nsl Id 0 - 9100 nl 
fM-.red al VOV.VSS+ 1.0 Vfjlr- ,,:<35 nsl 0 - 9100 

READ/WRITE TIMING 

Charac:teriotIc Symbol 
J EF6800 

Unit 
Min Typ Mel< 

Address Delay 
C=90pF lAD - - 270 ns 
C.:JJpF - - 250 

Peripheral Read Accaas Time 
lace 605 - - ns 

lace ·'ul-hAO + 10SRI 
Oall Setup Time fReadl 'OSR 100 - ns 

Input Data Hold Time 'H 10 - ns 
Output Data Hold Time • IH 10 26 - ns 
Addraas Hold Time fAddress. R/W. VMA I * IAH 10 60 - ns 

Enable High Time lor OBE Inpul IEH ~ ns 

Olta Delay Time fWrital 'OOW - - 225 ns 
Procasaor Controls 

Procasaor Control Setup Time IPCS 200 - -
Processor Conlrol Rise and Fall Time IPCr.IPCI - - 100 
Bus Av_ Delay IBA - - 250 ns 
Hi·Z Enable ITSE 0 - 40 
Hi-Z Delay 'TSO - - 270 
Data Bus ~ Down Time Ouring.l Up Time lOBE 160 - -
Data Bus Enable Rise and Fall Times 'OBEr. 10BEI - - 26 

• Not tested 

These specifications 8r. subjet to change without notice. 
Please inquire with our sales offices about the availability of the different products. 
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The EF6802 is a monolithic B-bit microprocessor that contains all the 
registers and accumulators of the present EF6800 plus an internal 
dock oscillator and driver on the same chip. In addition, the EF6802 
has 128 bytes of on· board RAM located at hex addresses $0000 to 
$007F. The first 32 bytes of RAM, at hex addresses $0000 to$OOIF, 
may be retained in a low power mode by utilizing V CC standby; thus, 
facilitating memory retention during a power·down situation. 
The EF6802 is completely software compatible with the EF6800 as 
well as the entire EF6800 family of parts. Hence, the EF6802 is ex
pandable to 64 K words. 

AI4 AI2 All 

AID 

07 
os 
06 
D4 
03 
02 

01 

RE 

E 

EXTAL mET HALT 

Back side bi •• : Vss 

A9 

NMOS 

SPECIFICATIONS 

PAD LAYOUT : 608.3 

PAD SIZE : 0.1 x O.lmm 

DIE SIZE : 4.76 x 5.64mm ± 0.05 

DIE THICKNESS : 0.375mm 

METALLIZATION : AI (front side) 

PASSIVATION : Pyrolitic oxide 
REVISION :A 

QUALIFICATION 

LOT CASE : (CB-l82) DIL40 

AS 

A6 

AS 
A4 
A3 
A2 
AI 

AD 

Vee 

SA 
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J EF6802 

MAXIMUM RATINGS .... SynIboI v ..... Unil 
Supply Vott.Qe Vee -0.310 +7.0 V 

Input VoIi!oge Vi!> ... ·0.) 10 + 7.0 V 

0perItjnt' T_ ...... ~ ....... "'55tiH126 "C 
Storage Temperature RMge T .. . ,.·!li1O + 161) "£; 

ELECTRICAL OPERATING CHARACTERISTICS (Vee'" 5.0 Vdc ± 5'16, Vss = 0, Tamb = 25°e unless otherwise specified) 

Charocwiotic SynIboI Min 

Input High Voltage Logic,EXTAL 
VIH 

VSS+2.0 
1iESEi' VSS+4.0 

Input low Voltage Logic. EXTAl, RESET Vil -
Input leakage Current (Vin-Ot05.25V. Vcc-maxl logic lin -
Output High Voltage 

"load - - 2ff' ~A. V CC - minI 00-07 "55+ 2.4 
"lOld- -l45~A. Vcc-minl AD-A 15. RiVi. VMA. E VOH VSS+2.4 
"load'" -100~A. Vcc-minl BA Vss+2.4 

Output Low Voltage "lOld-1.6 mAo VCc-minl VOL -
Internal Power Dissipation (Measured at T 8mb _ Q·C) PINT -
VCCStandby 

Power Down VSBB 4.0 
POW8fUp VSB 4.75 

Standby Current ISBB -
Capacitance * 

(Vin-O. T.mb-25°C.I-1.0MHzl 00-07 Cin -
logic Inputs. EXT Al -
AD-A 15. Riw. VMA Cout -

... 
Not_ 

CONTROL TIMING (Vee = 5.0 V ± 5'16, Vss = 0, Tamb = 25°e unless otherwise specified) 

JEFtIIIOZ 
CharlCtoriotlco Symbol Unk 

.' Min Max 

Frequency of Operation fa 0.1 \.0 MHz 
Crystal Frequency IXTAl 1.0 4.0 MHz 
exter~ Oscillator Frequency 4.10 0.4 4.0 MHz 
Crystal Oscillator Start Up Time Irc 100 - ms 
Processor Control. (HALT. MR. RE. RESET.IRONMlI 

Processor Control Setup Time IPCS 200 - ns 
Processor Control Rise and Fall Time 1PC,. 100 (Does Not Apply to liESftl IPCI - ns 

These specifications .re subjet to change without notice. 
Please inquire with our sales offices about the availability of the different products. 

Printed in F,... .. 

THOMSON SEMICONDUCTEURS 
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Typ Max Unk 

- V - -
- VSS+O.B V 
1.0 2.5 ~A 

- - V - -
- -
- VSS+0.4 V 

0.750 1.0 W 

- 5.25 v· - 5.25 

- B.O mA 

10 12.5 pF 
6.5 10 

- 12 pF 



COMPONENT'S 

-~~----SEMICONDUCmlRS 

The EF6B01 is an S·bit single-chip microcomputer unit (MCUI which 
significantly enhances the capabilities of the 6S00 family of parts. It includes 
an upgraded 6800 microprocessor unit (MPUI with upward·source and 
object·code compatibility. Execution times o' key instructions have been 
improved and several new instructions have been added including an unsigned 
mUltiply. The MCU can function as a monolithic microcomputer or can be 
expanded to a 64K byte address space. It is TTL compatible and requires 
one + 5-volt power supply. On-chip resources include 2048 bytes of ROM. 
128 bytes of RAM. a Serial Communications Interface (SCII. paraliel 1/0. 
and a three function Programmable Timer. The EF6B03 can be considered 
as an EF6B01 operating in Modes 2 or 3. 

HMOS 

SPECIFICATIONS 

PAD LAYOUT : OFB.1 

PAD SIZE : 0.1 xO.1mm 

DIE SIZE : 5.34 x 5.2Omm ± 0.05 

DIE THICKNESS : 0.375mm 

METALLIZATION : AI (front sidel 

PASSIVATION : Pyrolitic oxyde 

REVISION :A 
QUALIFICATION 

LOT CASE : (CB-l82IDIL40 

P32 P34 P36 P40 P42 

P33 P36 P37 P41 P43 

P31 

PJO P44 

P45 
SC2 
SCI P46 

P47 

E 41 
Vee Standby 

Vss 
Vss 

XTALI 

EXTAL2 
P17 

NMI PIS 

5 

iRo1 P14 

P13 

Vee P21 P23 Pl0 P12 

P20 P22 P24 Pll 

Back .ide bias : Vss 

April 1987·1/2 

43. Avenue de I'Europe· 78140VELlZY.VILLACOUBLAY/FRANCE· Tel. :(1139.46.97.19· TelexTCSF 204780F· Telecopie :(1139.46.52.64 
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MAXIMQM RATII\IOS 

ELECTRICAL OPERATING CHARACTERISTICS (Vee = 5.0 Vdc ± 5%, Vss = 0, Tamb = 25°C unless otherwise specified I 

EFtII03 

Characteristic Symbol Min MIX Unit 

Input High Voltage RESET VSS+4.0 VCC 
Other Inpuls VIH VSS+2.0 VCC V 

Input Low Voltage All Inputs VIL VSS-0.3 r'SS +0.8 V 

Input load Current Port 4 0.5 
(Vin = 0 to 2.4 VI SCI lin - 0.8 mA 

Input Leakage Current 
(Vin=Ot05.25VI NMI. iR01. R£SE'f lin - 2.5 ~A 

Hi·Z (Off Statel Input Current 
IVin z 0.5 to 2.4 VI Ports 1. 2. and 3 ITSI - 10 ~A 

Output High Voltage 
liLoad~ -65,.A. Vcc-Minl· E. Port 4. SCt. SC2 VOH VSS+2.4 - V 
liLoad- -l00"A. VCC. Mini Other Outputs VSS+2.4 -

Output Low Voltage 
~SS+0.5 liLoad-2.OrnA. VCC. Mini All Outputs VOL - V 

D"Ungton Drive Current (VO - 1.5 VI Port 1 IOH 1.0 4.0 mA 

Internal Pov.:er Dissipation 
(Measured at Tomb - TL in Steady-State Operationl PINT - 1200 mW 

Input Capacitance Port 3. Port4. SCI Cin 12.6 pF 

(Vin - O. T 8mb z 25°C, (0 - 1.0 MHzl Other Inputs - 10 

VCC Standby Powerdown VS8B 4.0 5.25 
Powerup VSB 4.75 6.25 V 

Standby Current Powerdown ISBB 8.0 rnA 

• Nagotl8b1e to - 100 ,.A (for (urther information contact the factoryl 

CONTROL TIMING (Vee = 5.0 V ± 5%, Vss = 0, Tamb = 25°C unl~ otherwise specifl8dl 

Charactaristic Symbol 
EFtII03 

Unit Min MI' 
Frequencv of Operation fo 0.5 1.0 MHz 

Crystal frequency (XTAL 2.0 4.0 MHz 

External OSCillator Frequency 4fo 2.0 4.0 MHz 

CryStal OSCillator Start Up Time tre - 100 ms 

Processor Control Setup Time tpcs 200 - ns 

PERIPHERAL PORT TIMING 

Characteristics Symbol EFtII03 UriIt 

MIn MIx 
Peripheral Data Setup Time ·tpDSU 200 - ns 
Peripheral Data Hold Time tpDH 200 ns 
Delay Time, Enable Positive Transition to ~ Negative Transitton -IOSDI - 3!iO ns 
Ostay Time, Enable Positive Transition to 053 Positive Transition ·10502 - 3!iO ns 
Delay Time. Enable Negative Transition to Peripheral Data Valid tpWD - 3!iO ns 
Ostay Time, Enable Negative TranSition to 

tCMOS - 2.0 "s Peripheral CMOS Data Valid 

Input Strobe Pulse Width tpWIS 200 - ns 
Input Data Hold Time tlH 50 - ns 
Input Data Setup Time tiS 20 - ns 

These specifications are subjat to change without notice. 
Please inquire with our lales offices about the avallabilltv of the different products. 

Printed In Frwtce 
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The EF68HC05E2 Microprocessor Unit (MPU) belongs to the 
EF6805 Family of Microcomputers. This S·bit fully static and expan· 
dable microprocessor contains aCPU, on-<:hip RAM, 1/0, and TIMER. 
It is a low·power, low-<:ost processor designed for low-end to mid
range applications in the consumer, automotive, industrial, and com· 
munications markets where very low power consumption constitutes 
an important factor. 

AS 

PA7 

PA6 

PAS 

PA4 

PA3 

PA2 

PAl 

PAD 

Back .ide bias : Vss 

HCMOS 

SPECIFICATIONS 

PAD LAYOUT : OGW.l 
PAD SIZE : 0.1 xO.lmm 

DIE SIZE : 5.50 x 5.46mm ± 0.05 

DIE THICKNESS : O.375mm 

METALLIZATION : AI (front side) 

PASSIVATION : Pyrolitic oxide 

REVISION :A 

QUALIFICATION 

LOT CASE : (CB-I82) DIL40 

P81 

P82 

P83 

P84 

P8S 

PBS 

P87 

80 

81 

B2 

B3 

April 1987·1/4 
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J EF68HC05E2 

MAXIMUM RATINGS (voIt8g11 refwenced to Vss) v_ 
Supply VoIUIgO '. '. vOO. -0.3 to +8J) 

All Input VoI,-E_OSCl '.': ' .. .' ; .Yin. 
".;,':,.""",,;:;.;,-'l~:: 

VSS-o.5to VOO+0.5 

~l~1WI'lllt;~IItJYco~sf'l',;f';' . }fO 

Operating Temperature Range -56to+ 125 

-55 to + 150 

ELECTRICAL OPERATING CHARACTERISTICS @ 5.0 V (VOo= 5.0 Vdc ± 5%. Vss = O. T 8mb = 25°C 
unless otherwise speclfl8d) 

Charactorlstic: 

Output Voltage "Load :510.0 ~AI 

Total Supply Current tCL Z 130 pF - On Bus. CL.50 pF - On Ports. 
No de Loads. tcyc = 1.0 ~s. VIL. 0.2 V. V,H Z VOO - 0.2 VI 

Run 

Wait nest Conditio .• s - See Note 1j) 

Stop nest Conditions - See Note 11) 

Output High Voltage 
"Load = 1.6 mAl A8·AI2. 8O·B7. OS. AS. RIW 

"Load Z 0.36 mAl PAQ·PA7. P80·PB7 

Output Low Voltage 
"Load = 1.6 mAl AB·AI2. 8O·B7. PAQ·PA7. P80·PB7. OS. AS. R/W 

Input High Voltage 
PAQ·PA 7. P80·PB7. 8().B7 

TIMER. IRa. ~ 
OSCI 

Input Low Voltage IAlllnputsl 

Frequency of Operation 

Crystal 

Ekternal Clock 

Input Current 

RESET. IRa. TlMER.OSCl 

Hi-2 Output Leakage Current 

PAO·PA7. PBO·PB7. 8().B7 

Capacitance '* 
RESET. iR<l. TIMER 

Capacitance '* 
OS. AS. RIW. Afl.AI2. PAQ·PA7. P80·PB7. 8O·B7 

NOTE: 1-T est conditions for Quiescent Current Values are: 

"Not_ 

Port A and 8 programmed as Inpuls. 
VIL -0.2 V lor PAO·PA7. P8O·PB7. and 80·87. 
V,H - VOO - 0.2 V for RlSE'T. 11m. and TIMER. 
OSCI inpul is a squarewave Irom VSS +0.2 V to VOO - 0.2 V. 
OSC2 output load lincludlng teslerl is 35 pF noaximum. 
Wa;\ mode "00) is affected linearly by thiS capacilance. 

THOMSON SEMICONDUCTEURS 
5-12 

Symbol Min 

VOL -
VOH VOO-O.l 

100 

-
-
-

VOH 
4.1 

4.1 

VOL -
VIH 

VOO-2.0 

VOO-O.B 

VOO-1.5 

VIL -
fosc 

-
dc 

lin -

ITSI -
Cin -

Cout -

Ma. 
0.1 
-

10 

1.5 

200 

-
-

0.4 

-
-
-

O.B 

5.0 

5.0 

±1 

±10 

B.O 

12.0 

Unit 

V 

V 

rnA 

·C 

·C 

Unit 

V 

mA 

mA 

~A 

V 

V 

V 

V 

MHz 

~A 

~A 

pF 

pF 



J EF68HC05E2 

ELECTRICAL OPERATING CHARACTERISTICS @ 3.0 V (VOO= 5.0 Vdc ± 5%, Vss = 0, 
T amb = 25°C unless otherwise specified) 

Characteristic 

Output Voltage "Load'; 10.0 pAl 

Total Supply Current ICL - SO pF - No de Loads. teye - 5 psi 
Run IVIL = 0.2 V. VIH = VOO - 0.2 VI 
Wait !Test Conditions - See Note 11 

S top IT est Conditions - See Note 1 ) 
Output High Voltage 

"Load = 0.25 mAl AB·A12, 80·B7, OS, AS, Rffl 

"Load = 0.1 mAl PAO·PA 7, P8O·PB7 

Output Low Voltage 

"Load - 0.25 mAl AB·A12, 8O·B7, PBO·PB7, OS, AS, R/W, PAO·PA7 

Input High Voltage 
PAO·PA7, P8O·PB7, BO·B7 

TIMER, IRQ, RESET 

OSCI 

Input low Voltage (AU Inputs) 

Frequency of Operation 

Crystal 

External Clock 

Input Current 

RESET, IRQ, TIMER, OSCI 

Hi-Z Output Leakage Current 
PAO·PA7, PBO·PB7, BO·B7 

Capacitance 

RESET, IRQ, TIMER 

Capacitance 

OS, AS, R/W, AB·A12, PAO·PA7, P8O·PB7, BO·B7 

NOTE: 1 .. Test conditions for Quiescent Current Values are: 
Port A and B program.med as inputs. 
VIL =0.2 V for PAO·PA7, PBO·PB7, and B()'B7. 
VIH=VOO-0.2 V for RESET, IRO, and TIMER 
OSCI input is a squarowave from VSS + 0.2 V to VOO - 0.2 V. 
05C2 output load (including tester) is 35 pF maximum. 

Wait mode 'DO is affected linearly by this capacitance. 

nlOMSON SEMICONDUCTEURS 
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Symbol 

VOL 
VOH 

100 

VOH 

VOL 
VIH 

VIL 

fesc 

lin 

ITSL 

Cin 

Cout 

Min Ma. Unit 
0.1 

V 
VOO-O.l -

- 1.3 mA 

- 200 pA 

- 100 pA 

V 
2.7 -
2.7 -

- 0.3 V 

V 
2.1 -
2.5 -
2.1 -
- 0.5 V 

MHz 

- 1.0 

de 1.0 

- :tl pA 

- :t 10 pA 

- B.O pF 

- 12.0 pF 

3/4 
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J EF68HC05E2 

CONTROL TIMING (Vss = 0, T 8mb = 25°C unless otherwise specified) 

VOO-3.0V VOO-5.0V ± 10'111 
looc.1 MHz looc ~ 5.0 MHz 

Choractoristic Symbol Min Typ Max Min Typ Max UnIt 
110 Port Timing - Input Setup Time tPVA~' !iOO - - 250 - - ns 
Input Hold Time tASLPX 100 - - 100 - - ns 
Output Delay Time 'A<:'PV - - 0 - - 0 ns 
Interrupt Setup Time 'ILASL 2 - - 0.4 - - as 
Crystal Oscillator Startup Time toxov 30 300 15 100 ms 
Wait Recovery Startup Time IiVASH - - 10 - - 2 as 
Stop Recovery Startup Time (Crystal Oscillator! tlLASH - 30 300 - 15 100 ms 
Required Interrupt Release 'OSLIH - - 5 - - 1.0 s 
Timer Pulse WKlth 'TH.tTL 0.5 - - 0.5 - - levc 
Rese, Pulse Width 'RL 5.5 1.5 - - "s 
Timer Period tTLTL 1.0 - - 1.0 - - Icve 
Interrupt Pulse Width low tlLlH 1.0 - - 1.0 - - tevc 
Interrupt Pulse Period 'ILIL " - - " - - Icvc 
Oscilla,or Cycle Period 11/5 of 'cvcl tOLOL 1000 - 200 - ns 
OSCI Pulse Width High tn. 350 75 - ns 
OSCI Pulse Width Low tOL 350 - - 75 - - ns 

.. The minimum period 'IUl should not be less than the number of teye cycles it takes to execute the interrupt service routine plus 20 teye 
cycles. 

These specifications are subjet to change without notice. 
Please inquire with our sales offices about the availability of tho different products. 

Printed In Fl'llnce 
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The EF6809 is a revolutionary high-performance B-bit microprocessor 
which supports modern programming techniques such as position indepen
dence. reentrancy. and modular programming. 

This third-generation addition to the 6800 Family has major architectural 
improvements which'include additional registers, instructions, and addreSSing 
modes. 

The basic instructions of any computer are greatly enhanced by the 
presence of powerful addressing modes. The EF6809ihas the most complete 
set of addressing modes available on any B-bit microprocessor today. 

The EF6809 has hardware and software features which make it an ideal 
processor for higher level language execution or standard controller applica
tions. 

EF6800 COMPATIBLE 
• Har.dware - Interfaces with All 6800 Peripherals 
• Software - Upward Source Code Compatible Instruction Set and 

Addressing Modes 

07 AI5 AI3 AI2 

D6 
05 
D4 
03 
02 
01 
DO 

NU 
RfW 

OMAtBREQ 
E 
a 

Back side bias: Vss 

AIO AS 

HMOS 

SPECIFICATIONS 

PAD LAYOUT OAW.2 

PAD SIZE 0.1 xO.lmm 

DIE SIZE 5.08 x 5.06mm ± 0.05 

DIE THICKNESS 0.375mm 

METALLIZATION AI (front side) 

PASSIVATION Pyrolitic oxide 

REVISION :A 

QUALIFICATION 

LOT CASE : (C8-182) DIL40 

A7 
A6 
AS 
A4 
A3 

A2 
AI 
AO 
Vee 
BA 

April 1987-1/2 
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MAXIMUM RATINGS 

. Rlting Symbol V .... e Unit 

Supply Voliage VCC -0.310 + 7.0 V 

Inpul Voltage Vln -0.310 + 7.0 V 

Operating Temperature Range 
Tomb - 5510 +125 ·C 

Storage Temperature Range TSl9 -5510 + 150 ·C 

ELECTRICAL OPERATING CHARACTERISTICS (Vee = 5.0 V ± 5%, Vss = 0, Tamb = 25°C unless otherwise specified) 

Characteristic Symbol Min Typ MIx Unit 

Input High Voltage 
Logic, EXT AL VIH VSS + 2.0 - VCC V I!tm VIHR VSS +4.0 - VCC 

Input Low Voltage Looic. EXT AL, I!tm VIL VSS 0.3 - VSS+0.8 V 

Input Leakage Current 
Logic lin - - 2.5 .A IVin-O 10 5.25 V, Vcc-maxl 

de Oulput High Voltage 
ULoad- -205.A, Vcc-minl 00-07 

VOH 
VSS + 2.4 - - V 

ULoad - -145 .A. VCC - mini A()'A15, R/W, a, E VSs+2.4 - -
ULoad- -100.A, Vcc-minl BA, BS VSS + 2.4 - -

de Outpul Low Voltage 
VOL - - VSS+0.5 V ULoad-2.O mA, Vcc-minl 

Internal Power Dissipation. PINT - - 1.0 W 

Capacitance * 
(Vin-a, T.mb _25°C. '.'.0 MHzl 00-07, RESET C'" - 10 15 pF 

Logic Inputs, EX TAL, XTAL - 10 15 

A()'AI5. R/W, BA, BS Cout - - 15 pF 
Frequency of Operation EF6809 0.4 - 4 

ICrystal or External Inputl IXTAL MHz 

Hi·Z 10ff Stalel Input Currenl 00-07 
ITSI 

- 2.0 10 
.A IVln -0.410 2.4 V, Vcc-maxl AO-AI5, R/W - - 100 

*Nottnted ' 

These specifications .re subiet to change without notice. 
Please inquire with our sales offices about the availability of the different products. 

Printed in France 
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i,:[Il.j&il](1 
COMPONENTS 

-~~----SEMICONDUCTEURS 

The EF6809E is a revolutionary high performance 8·bit microprocessor 
which supports modern programming techniques such as position Independ· 
ence, reentrancy. and modular programming. 

This third·generation addition to the 6800 Family has major architectural 
Improvements which include additional registers, instructions, and addressing 
modes. 

The basIc Instructions of any computer are greatly enhanced by the 
presence of powerful addressing modes. The E F6809E has the most com· 
plete set of addressing modes available on any S-bit microprocessor today. 

The E F6809E has hardware and software features which mak~ it an ideal 
processor for higher level language execution or standard controller applica
tions. External clock Inputs are provided to allow synchronllatlon with 
peripherals, systems, or other MPUs. 
EF6800 COMPATIBLE 
• Hardware - Interfaces with All 6800 Peripherals 
• Software - Upward Source Code Compatible Instruction Set and 

Addressing Modes 

HMOS 

SPECIFICATIONS 

PAD LAYOUT ODG.l 

PAD SIZE 0.1 xO.lmm 

DIE SIZE 5.02 x 5.04mm ± 0.05 

DIE THICKNESS 0.375mm 

METALLIZATION AI (front side) 

PASSIVATION Pyrolitic oxide 

REVISION :A 

QUALIFICATION 

LOT CASE : (CB·182) DIL40 

D6 ___ ...... r-lii~~i.lI~gl~~~~ii;~~~ii;;I=== A7 ~ t ~ 
~ ~ 

~ AA 
02 A3 
01 

DO ---+l"~.11r 

NU A2 
R/Vi Al 

BUSY AD 
E Vee 
Q BA 

Back ,ide bias: Vss 

April 19B7·1/2 
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MAXIMUM RATINGS 

Rating Symbol V ..... Unit 

Supplv Voltage VCC -0.3\0 +7.0 V 

Input Voltage Vin -0.3 to +7.0 V 

Operating Temperature Range Tomb -55 to + 125 ·C 

SlOfage Temperature Range Tstg -56 to +150 "C 

ELECTRICAL OPERATING CHARACTERISTICS (Vee = 5.0 ± 5%, Vss = 0 Vdc, Tamb = 25°C unless otherwise specified) 

Characteriotlc Symbol Min Typ Ma. Unit 

Input High Voltage L~ VIH VSS + 2.0 - -
VIHR VSS + 4.0 - - V 

E VIHC VCC-0.75 - -
Input Low Voltage Logic, RESET VIL - - VSS+0.8 V 

E VILC - - VSs+O.4 V 
a VILa - - Vss+0.6 V 

Input Leakage Current Logic, a, R£ill 
lin - - 2.6 

~A 
IV,n = 0 to 5.25 V, VCC = maxi E - - 100 

de Output High Voltage 
IILoad - - 205 ~A, VCC • mini 00·07 

VOH 
VSS + 2.4 - - V 

"Load - -145 ".A, Vee = mini A()'A15, R/W VSS + 2.4 - -
IILoad • -100 ~A, VCC ~ mini BA, BS, LlC, AVMA, BUSY VSS + 2.4 - -

de Output Low Voltage 
VOL - - VSS + 0,5 V 

IILoad - 2.0 mA, VCC = mini 

Internal Power Dissipation (Measured at TA. ooe in Steady State Operation) PINT - 1.0 W 

Capacitance Cin 
IVin - O. T .mb .. 25°C. f ... 1.0 MHzl 00-07, Logic Inputs, a, RESET - 10 15 

pF E - 30 50 
AO-A15, R/W, BA, BS, 

Cout - 10 15 pF 
Lie, AVMA, BUSY 

Frequency ot Operation 
IE and a Inputs) f 0.1 - 1.5 MHz 

Hi·Z (Off Statellnput Current 00-07 
ITSI 

- 2.0 10 
~A 

IVin c 0.4 to 2.4 V. Vee'" ml)() AO-AI5, R/W - - 100 

These specifications are subjet to change without notice. 
Please inquire with our sales offices about the availability of the different products. 

Printed In France 
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The EF6810 is a byte-organized memory designed for use in bus
organIZed systems. It is fabricated with N-channel Silicon-gate 
technology. For ease of use, the deVice operates from a single power 
supply, has compatibility with TTL and DTl, and needs no clocks or 
refreshing because of static operation. 

The memory is compatible with the 6800 Microcomputer Family, 
providing random storage In byte increments. Memory expansion IS 

provided through multiple Chip Select inputs 

• Organized as 128 Bytes of 8 Bits 

• Static Operation 
• Bidirectional Three-State Data Input/Output 
• Six Chip Select Inputs IFour Active low, Two Active Highl 
• Single 5-Volt Power Supply 

• TTL Compatible 

07 D6 05 D4 

CSO 

CSI 

CS2 

CS3 

CS4 

CS5 

R/W 

AS A5 

Back side bias: Vss 

03 

NMOS 

SPECIFICATIONS 

PAD LAYOUT OAA_2 

PAD SIZE 0,1 xO_lmm 

DIE SIZE 3_40 x 2,68mm ± 0_05 

DIE THICKNESS 0_375mm 

METALLIZATION AI (front side) 

PASSIVATION Pyrolitic oxide 

REVISION :A 

QUALIFICATION 

LOT CASE : (C8-68) 01 L24 

02 

01 

DO 

Vss 

Vee 

AO 

AI 

A4 A3 A2 

April 1987-1/2 
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MAXIMUM RATINGS 

Iming Symbol V_ Unit 

Supply Voltage VCC -0.3 to +7.0 V 

Input Voltage Vin -0.3 to +7.0 V 

Operating Temperature Range 
Tomb o to + 70 DC 

5 tOfage Temperature Range Tsto -116 to + 150 DC 

ELECTRICAL OPERATING CHARACTERISTICS (VCC = 5.0 Vdc ± 5%, VSS = 0, Tamb = 25°e unless otherwise specified) 

Characteristic Symbol Min Max Unit 
Input High Voltage VIH VSS + 2.0 VCC V 
Inpul Low Vollage VIL VSS-03 V~~ +0.8 V 
Inpul CurrenllAn• R/W. BnlIVin-O 10 5.25 VI 'in - 2.5 ~A 

OulPUI High Voltage 1I0H = - 205 ~AI VOH 2.4 - V 
OUIPUI Low Vollage 11"1- - 1.6 mAl Vn, 0.4 V 
OUIPUI Leakage CurrenllThree,SI.,eIICS-0.8 V or ~= 2.0 V. Vou,-04 V '02.4 VI ITSI - 10 ~A 
Supply Current 1.0 MHz 

ICC 95 rnA IVrr. 5.25 V. All Olher Pins Groundedl 1.5.2.0 MHz -
Inpul Copaen.nee IAn. A/W. CSn• ~nIIV,"=O. T.mb= 25"C. 1= 1.0 MHzl C,n - 7.5 pF 
Output Capacitance (Onl IVout-O. T.mb"" 25°C, 1= 1.0 MHz, CSOEOI COUI - 12.5 pF 

READ CYCLE (Vee = 5.0 V ± 5%, VSS=O, Tamb= 25°e) 

J EF8810 
Characteristic Symbol Min M .. Unit 

Read Cycle Time tcycCR) 450 - n. 
Access Time lacc - 450 n. 

Address SetuP Time * 'AS 20 - n. 

Address Hold Time * 'AH 0 - n. 
Data Delay Time (Read) tOOR - 230 n. 
Aead to Select Delay Time* 'RCS 0 - n. 

Data Hold from Address * 'DHA 10 - n. 
Output Hold Time* IH 10 - n. 
Data Hold from Read * 'DHR 10 80 n. 
Read Hold from Chip Select 'RH 0 - n. 

WRITE CYCLE (Vee = 5.0 V ± 5%, Vss=O, Tamb= 25°e) 

J EF8810 
CharKteristic Symbol Min M .. Unit 

Write eVel. Time 'cyclWl 450 - n. 
Address Setup Time * lAS 20 - n. 
Address Hold Time * IAH 0 - n. 
Chip Select Pulse Width ICS 300 - n. 

Write to Chip Select Oelav Time * ·WCS 0 - n. 
Data Setup Time (Write) 'OSW 190 - n. 
Input Hold Time * 'H 10 - n. 
Write Hold Time from Chip Select * 'WH 0 - n. 

* Not tested 

These specifications .re subjet to change without notice. 
Please inquire with our sales offices about the availability of the different products. 

Printed In France 
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i ,: [']I~ &i'UI 
.... ENIS 

-~~----
The EF6821 Peripheral Interface Adapter provides the universal 

means of interfacinq peripheral p.quipment to the 6800 family of 
microprocessors. This device is capable of interfacing the MPU to 
peripherals through two B-bit bidirectional peripheral data buses and 
four control lines. No external logic is required for interfacing to most 
peripheral devices. 

The functional configuration of the PIA is programmed by the MPU 
during system initialization. Each of the peripheral data lines can be pro
grammed to act as an input or output, and each of the four con
trol/interrupt lines may be programmed for one of several control 
modes. This allows a high degree of flexibility in the Elverall operation of 
the interface. 

NMOS 

SPECIFICATIONS 

PAD LAYOUT 

PAD SIZE 

DIE SIZE 

DIE THICKNESS 

: OAG.2 

: 0,1 xO.lmm 

: 2.84 x 2.70mm ± 0.05 

: 0.375mm 

METALLIZATION : AI (front side} 

PASSIVATION : Pyrolitic oxide 

REVISION : A 

QUALIFICATION 

LOT CASE : (CB-1B2} 01 L40 

E CS2 R/W CB2 PB7 

CSI CSO vcc CBl 

07 PBS 

OS PBS 

05 PB4 

04 PB3 

03 PB2 

02 PBl 

01 PBO 

00 PA7 

RESET PAS 

RSI PAS 

RSO PA4 

IRCA CAl PAO PA2 

IROB CA2 Vss PAl PA3 

April 1987-1/3 
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J EF6821 

MAXIMUM RATINGS 

Charocteristics Symbol Value Unit 
Supplv Voltage VCC -0.3 to +7.0 V 
Input Voltage V;n -0.3 to + 7.0 V 
Operating Temperature Range Tomb -55 to + 125 ·C 

Storage Temperature Range TStg -5510 + 150 ·C 

ELECTRICAL OPERATING CHARACTERISTICS (Vee = 5.0 Vdc ± 5%, VSS = 0, Tamb = 25°e unless otherwise specified) 

I Symbol Min I Typ I Max Unit 

BUS CONTROL INPUTS IRIW, Enable, RESET, RSO, RS1, CSO, CS1, CS2I 

Input High Voltage vlH vSS+z.u V 

Input Low Voltage VIL - - VSS+0.8 V 

Input Leakage Current IVin - 0 to 6.25 VI * lin - 1.0 2.5 ~A 

Capacitance lYin-O, Tomb-25OC. 1-1.0 MHzI * e;" - - 7.5 pF 

INTERRUPT OUTPUTS CiROA, limB) 
Output Low Voltage "Load ~ 1.6 mAl 
Hj.Z Output Leakage Current 

DATA BUS CDQ.D7) 

Input High Voltage VIH VSS + 2.0 - - V 

Input Low Voltage VIL - - VSS +0.8 V 

Hi-Z Input Leakage Current IVin - 0.4 to 2 4 VI liZ - 2.0 10 ~A 

Output High Vottage "Load - - 205 ~AI VOH VSS+2.4 - - V 

Output Low Vottage "Load -1.6 mAl VOL VSS+0.4 V 

capacitance (Vin - O. T 8mb - 25°C. f - 1.0 MHz) * Cjn - 12.5 pF 

PERIPHERAL BUS IPAO-PA7 PII().PB7 CAl CA2 CBl CB21 

Input Leakage Current A/W. REm. ASO, AS1, CSO. CSI. m, CAl. 
lin - 1.0 2.5 ~A IVin = 0 to 5.25 VI CB1. Enable 

Hi-Z Input leakage Current (Vin 0.4 to 2.4 VI PBQ.PB7. CB2 liZ - 2.0 10 ~A I 
Input High Current (VIH • 2.4 VI PAO-PA7, CA2 IIH 200 400 ~A 

Darlington Drive Current (Va= 1.5V) PBQ.PB7. CB2 IOH -1.0 - -10 mA 

Input low Current (VIL - 0.4 VI PAO-PA7. CA2 IlL -1.3 -2.4 mA 

Output High Voltage 

"Load = -2OO~AI PAQ.PA7. PBQ.PB7. CA2. CB2 VOH VSS+2.4 - - V 
"Load- -10~AI PAO-PA7, CA2 VCC-l.0 - -

Output Low Voltage "Load 3.2 mAl VOL VSS+0.4 V 

C.p.~it.nce (Vin-O, Tomb = 25·C. f-l.0 MHzI * Cin - - 10 pF 

POWER REOUIREMENTS 

Internal Power Dissipation IMeasured at Tl =O°C) 

*Nottested 

( 
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J EF6821 

PERIPHERAL TIMING CHARACTERISTICS (VCC=5.0 V ± 5%, VSS=O, Tamb= 25°C) 

Characteristic Symbol 
J EF6821 

Un" Min Ma. 

Data Setup Time tpos 200 - n5 

Data Hold Time tPOH 0 - n5 

DEriay Time, Enabte Negative Transition to CA2 Negative Transition tCA2 - 1.0 ,5 

Delay Time, Enable Negative Transition to CA2 Positive Transition TASI - 1.0 ,5 

Rise and Fall Times for CA 1 and CA2 Input Signals tr.tf - 1.0 ,5 

Ostay Time from CAl Active Transition to CA2 Positive Transition tAS2 - 2.0 .. 
De&ay Time. Enable Negative Transition to Data Valid tpow 1.0 ,5 

Delay Time. Enable Negative Transition to CMOS Data Valid 
tCMOS - 2.0 ,5 

PAO-PA7. CA2 
Delay Time. Enable Positive Transition to CB2 Negative Transition tCB2 - 1.0 ,5 

Delay Time. Data Valid 10 Ca2 Negative Transition toc 20 - n5 

Delay Time. Enable Positive Transition to CB2 Positive Transition tASl - 1.0 ,5 

Control Output Pulse Width. CA2/CB2 PWCT 500 - n5 

Rise and Fall Time for CBl and CB2 Input Signals tr.tf - 1.0 , 
Delay Time. CBl Active Transition to CB2 Positive Transition tAS2 - 2.0 ,5 

Interrupt Retease Time. iA'OA and rmlB tlA - 1.60 ,5 

Interrupt Response Time 'AS3 - 1.0 ~5 

Interrupt Input Pulse Time PWI 500 n5 

REID Low Time tAL 1.0 - ,5 

These specifications are subjet to change without notice. 
Please inquire with our sales offices about the availabilitv of the different products. 

TltOMSON SEMICONDUCTEURS 
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The E F6840 is a programmable subsystem component of the 6800 family 
designed to provide variable system time intervals. 
The E F6840 has three 16-bit binary counters, three corresponding control 
registers and a status register. These counters are under software control 
and may be used to cause system interrupts andlor generate output signals. 
The E F6840 may be utilized for such tasks as frequency measurements, 
event counting, interval measuring and similar tasks. The device may be 
used for square wave generation, gated delay signals, single pulses of con· 
trolled duration, and pulse width modulation as well as system interrupts. 

NMOS 

SPECI FICA TlONS 

PAD LAYOUT : ODL.2 

PAD SIZE : 0.1 x O.lmm 

DIE SIZE : 3.84 x 4.02mm ± 0.05 

DIE THICKNESS : 0.375mm 
METALLIZATION : AI (front side) 

PASSIVATION 
REVISION 

QUALIFICATION 

LOT CASE 

: Pyrolitic oxide 
:A 

: (CB·132) DIL28 

DO 04 05 06 07 

Gl--l~===:: 1.:3-ii---

1..:i .... ---RS2 

~~~~.iiF~'-!-___ RSl 

03 RSO 

Back side bi •• : Vss 

April 1987·112 
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MAXIMUM RATINGS 

Rating Symbol Value Unit 

Supply Voltage VCC 0.3 to + 7.0 V 

Input Voltage vin -0.3 to + 7.0 V 

Operating Temperature Range TL to TH 
T.mb -55 to + 125 'c 

Storage Temperature Range T stg -55 to +150 'c 

ELECTRI.CAL OPERATING CHARACTERISTICS (Vee = 5.0 Vdc ± 5%, Vss = 0, Tamb = 25°e unless otherwise specified) 

Characteristic Symbof Min Typ Max Unit 

Input High Voltage VIH VSS+2.0 - VCC V 

Input Low Voltage VIL VSS-0.3 - VSS +0.8 V 

Input leo .age Current (Vin=O to 5.25 VI lin 1.0 2.5 .A 

Hi·Z (Off Statel Input Current (Vin = 0.5 to 2.4 VI 00·07 ITSI - 2.0 10 .A 
Output High Voltage 

(lLoad~ -205.AI 00·07 VOH VSS + 2.4 - - V 
(I Load ~ - 200 ,AI Other Outputs VSS + 2.4 - -

Output Low Voltage 
(lLoad = 1.6 mAl ilm.00·07 VOL - - VSS +0.4 V 
(lLoad = 3.2 mAl 01·03 - - VSS+0.4 

OutpUl Leakage Current (Off S181el (VOH - 2.4 VI IRQ ILOH - 1.0 10 .A 
Internal Power Dissipation (Measured at - TLI PINT - 470 700 mW 

Input Capacitance * 
(Vin=O, Tamb = 25'C. f= 1.0MHzl 00·07 Cin - - 12.5 pF 

All Others - - 7.5 

Output Capacitance * -
(Vin = 0, T amb = 25'C, f ~ 1.0 MHz) IRQ Cout - - 5.0 pF 

01.02.03 10 

.. Not tested 

These specifications are subjet to change without notice. 
Please inquire with our sales offices about the availability of the different products. 

Prin18d In France 
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CCJIIIIONEm 

-~~----SEMICONDUCTEUIIS 

The EF6850.Asynchronous Communications Interface Adapter pro
vides the data formatting and control to interface serial asynchronous 
data communications information to bus organized systems such as the 
EF6800 Microprocessing Unit. 

The bus interface of the EF6850 includes select, enable, read/write, 
interrupt and bus interface logic to allow data transfer over an 8-bit 
bidirectional data bus. The perallel data of the bus system is serially 
transmitted and received by the asynchronous data interface, with pro
per formatting and error checking. The functional configuration of the 
ACIA is programmed via the data bus during system initialization. A 
programmable Control Register provides variable word lengths, clock 
division ratios. transmit control. receive control, and interrupt control. 
For peripheral or modem operation, three control lines are provided. 
• 8- and 9-8it Transmission . 
• Optional Even and Odd Parity 
• Parity, Overrun and Framing Error Checking 
• Programmable Control Register 
• Optional + 1, + 16, and + 64 Clock Modes 
• Up to 1.0 Mbps Transmission 
• False Start 8it Deletion 
• Peripheral/Modem Control Functions 

• Double 8uffered 
• One- or Two-Stop Bit Operation 

DCD 

CTS 24 

Vss 

Rx datil 

RxCLK 

Back ,ide bi •• : Vss 

NMOS 

SPECIFICATIONS 

PAD LAYOUT OCJ.2 

PAD SIZE 0.1 x O.lmm 

DIE SIZE 3.06 x 2.86mm ± 0.05 

DIE THICKNESS 0.375mm 

METALLIZATION AI (front side) 

PASSIVATION Pyrolitic oxide 

REVISION :A 

QUALIFICATION 

LOT CASE : (CB-68) DIL24 

E 

RiW 

VCC 

RS 

CS1 

April 1987-1/2 
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J EF6850 

MAXIMUM RATINGS 

CharlCteristics Symbol VekIe Unit 

Supply VoIt_ VCC -0.3 to + 7.0 V 

tnputVoIt_ Yin -0.3 to +7.0 V 

Operating T amperature Range Tamb -55to+l2li ·c 
Stor_ Temperature Range TSIO -!i6.to + 1!50 ·C 

ELECTRICAL OPERATING CHARACTERISTICS (Vee = 5.0 Vdc ± 5%, VSS = 0, Tamb = 25°C unless otherwise specified) 

Characterlotlc 

Input High VoI,-

Input Low VoI,-

Input leekage Current R/W. CSO. CSI. ~ Enable 
RS. R. O. R. C. m. OCO IVin-Ot06.25VI 

Hi·Z lOff Statel Input Current [)()'07 
lVin-0.4 to 2.4 VI 

Output High VoI,-
"Load - - 206 ~A. Ena.bte Pulse Width < 25 ~sl [)()'07 
"Load- -100,.A. Enable Pulse Width < 25,.sl T.O.ta.m 

Output Low Voltage IILoad-I.6 mAo Enable Pulse Width < 25 ~sl 

Output Leokage Current lOff Statel (VOH. 2.4 VI IRQ 

Internal Power Dissipation (Measured at T 1mb - OOe) 

Internal Input Capacitance ** 
IVin - O. T 8mb - 25·C. 1 - 1.0 MHzl [)()'07 

E. T. CLK. R. CLK. R/W. RS. R. Data. CSO. CSI. m. m. oco 
Output Capacitance 

IVin - O. T amb - 25°C. 1 - 1.0 MHzl 

*For temperatures less than Tamb _ooe. PINT maximum will increase. 

** Not tested 

SERIAL DATA TIMING CHARACTERISTICS 

RTS. T.Oata 
11m 

Symbol Min 

VIH VSS+2.0 

VIL -
lin -

ITSI -

VOH VSS+2.4 
VSS+ 2.4 

VOL 

ILOH -
PINT -

Cin -
-

Cout 
-
-

CharacteriotIc Symbol 
J EF8850 

Unit 
Min Max 

Data Clock Pulse Width. Low + 16. + 64 Modes 
PWCL 600 -

+ 1 Mode 900 - ns 

Data Clock Pulse Width. High + 16. + 64 Modes 
PWCH 

600 - ns 
+1 Mode 900 -

Data Clock Frequency + 16. +64 Modes 
IC - 0.8 MHz 

+1 Mode - 500 kHz 

Data Clock-to-Data Delay lor Transmitter tTOO - 600 ns 

Receive Data Setup Time +1 Mode tROS 250 - ns 

Receive Data Hold Time +1 Mode tROH 250 - ns 

Interrupt Request Release Time tlR - 1.2 ~s 

Request-to-Sand Dalay Time tATS - 560 ns 

Input Aise and fall Times lor 10% 01 the pulse width il smallerl t,.tf - 1.0 ,.s 

These specification. are subjlt to change without notice. 
Please inquire with our sales offices about the availability of the different products. 

Printed In France 
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Typ Ma. Unh 

- - V 

- VSS+0.8 V 

1.0 2.5 ~A 

2.0 10 ~A 

- - V 
- -

VSS+0.4 V 

1.0 10 ~A 

300 525* mW 

10 12.5 pf 
7.0 7.5 

- 10 pf - 5.0 



h:t·l:J&i.)(1 
COMPONENTS 

-~~----SEMICONDUC'IEURS 

The E F6852 Synchronous Serial Da'ta Adapter provides a bidtrec
tional serial interface for synchronous data information interchange, It 
contains interface logic for simultaneously transmitting and receiving 
standard synchronous communications characters in bus organized 
systems such as the 6800 Microprocessor systems. 

The bus interface of the EF6852 includes select, enable, read/write, 
interrupt, and bus interface logic to allow data transfer over an S-bit bi
directional data bus. The parallel data of the bus system is serially 
transmitted and received by the synchronous data interface with syn
chronization, fill character insertion/deletion, and error checking. The 
functional configuration of the SSDA is programmed via the data bus 
during system initialization. Programmable control registers provide 
control for variable word lengths, transmit contrOl, receive control, syn
Chronization control, and interrupt control. Status, timing and control 
lines provide peripheral or modem control. 

Typical applications include floppy disk controllers, cassette or car
tridge tape controllers, data communications terminals, and numerical 
control systems. 

• Programmable Interrupts from Transmitter, Receiver, and Error 
Detection Logic 

• Character Synchronization on One- or Two-Sync Codes' 

• External Synchronization Available for Parallel-Serial Operation 

• Programmable Sync Code Register 

• Up to 1.5 MHz Transmission 
• Peripherall Modem Control Functions 
• Three 8ytes of FIFO 8uffering on 80th Transmit and Receive 

• 7-, 8-, or 9-Bit Transmission 
\ Optional Even and Odd Parity 

• Parity, Overrun, and Underflow Status 

E ---__ 01 

07---;'-

06 ___ ;.-. 

06 ___ -F 

D4---ir. 
03 ___ -r. 

02 ___ -i-. 

01----r-

DO----r 

OCO ___ "";;;;:-

Back .ide bias : Vss 

NMOS 

SPECIFICATIONS 

PAD LAYOUT : DAB.l 

PAD SIZE : 0.1 xO.lmm 

DIE SIZE 

DIE THICKNESS 

METALLIZATION 

PASSIVATION 

REVISION 

QUALIFICATION 

LOT CASE 

::i----CS 
RESET 

+ ___ TUF 

q ___ IRQ 

Tx data 

3---- SM/DTR 

'r ___ TxClK 

,~[jl[lll[j-c--- RxelK 

3.50 x 3.86mm ± 0.05 

0.375mm 

AI (front sidel 

Pyrolitic oxide 

A 

(CB-681 DIL24 

April 1987·112 
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MAXIMUM RATINGS 

Rating Symbol V_ Unit 

Supply VoII9 VCC -0.310 +7.0 V 

Inpul Voliage Yin -0.310 +7.0 V 

Operlling T_alure Range 
T_ -5510 + 126 ·C 

Siorage T_alUre Range TSIQ -5510 + 150 ·C 

ELECTRICAL OPERATING CHARACTERISTICS (VCC = 5.0 Vdc ± 5%, Vss = 0, Tamb = 25°C unless otherwise specified) 

Choroctertodc Symbol Min Typ Max Unit 

Inpul High Voltage VIH VSS+2.0 - - V 
Inpul Low Voliage VIL - - VSS+O.B V 
InpulLeakage Currenl Tx CLK. R. CLK. Rx Qal •• Enable. 

lin - 1.0 2.5 {fA 
{Yin - 0 10 5.25 VI l!£m. RS. R/W.l:S'.~. m 

H~Z (Off-Statellnpul Currenl 00-07 
liZ - 2.0 10 ,.A 

(Vin-0.4 10 2.4 V. VCC-5.25 VI 
OutpUt High Voliage 

"load - - 206 ,.A. En.bIe Pulse Widlh < 25,..1 00-07 VOH VSS+2.4 - - V 
"Loed- -100,.A. Enable Pulse Widlh < 25,..1 TX Data. nTI!. TUF VSS+2.4 - -

OutpulLow Voliage "Loed-1.6 rnA. Enable Pulse Widlh<25 ,.51 VOL - - VSS+0.4 V 
OUlpulLeakage Currenl (Off-SI.tel (VOH - 2.4 VI IRQ 10Z - 1.0 10 {fA 

Internaf Power Dissipation (Measured at T.mb _O°CI- PINT - :Jl() 525' mW 
Inpul Capacilance 

(Vin-O. Tomb -25"C. 1= 1.0MHzI 00-07 C;n - - 12.5 pF 
All Olher Inpuls - - 7.5 

Output Capacitance Tx 0.1 •• SM/nTI!. TUF 
Caul - - 10 pF 

IVin=O. Tamb -25"C. l-l.0MHzI iiiO 5.0 

• For temperatures betow ooe, the maximum value of PINT will increase. 

ELECTRICAL OPERATING CHARACTERISTICS (VCC = 5.0 V ± 5%, Vss = 0, Tamb = 25°C unless otherwise specified) 

C_ Symbol 
JEF8E2 

Unit Min Max 
Serial Clock Pulse Widlh. Low PWCL 700 - ns 
Serial Clock Pulse Width. High PWCH 700 - ns 
Serial Clock Frequency (Rx CLK. Tx CLKI (C - 600 kHz 
Receive Data Setup Time IROSU 350 - n' 
Receive Data Hold Time IROH 350 - ns 
Sync Malch Delay Time ISM 1.0 ,.. 
Clock~to-D8ta Oetay for Transmitter TOO - 1.0 ,.s 
Transmitter Underflow ITUF 1.0 ,.. 
crrA Delay Time 10TR - 1.0 ,.. 
Interrupt Request ReJease Time IIR - 1.6 ,.. 
liEm Pulse Widlh IRESET 1.0 - ,.. 
CTS Setup Time ICTS 200 - ns 
~ Setup Time lOCO 500 - n. 
Inpul Rise and Fall Times (Excepl Enablel tr.l{ 1.0· ,.. . 1.0,.. or 10% 01 lhe pulse widlh. whIChever I. smaller 

These specifications Ir. lubjet to change without notice. 
Please inquire with our sales offices about the availability of the different products. 
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The EF6854 ADLC performs the complex MPUldata communica· 
tion link function for the" Advanced Data Communication Control 
Procedure" (ADCCPl,High·Level Data·Link Control (HDLC) andSyn· 
chronous Data·link Control (SDLCI standards. The ADLC provides key 
interface requirements with improved software efficiency. The ADLC is 
designed to provide the data communications interface for both primary 
and secondary stations in stand-alone. polling. and loop configurations. 

NMOS 

SPECIFICATIONS 

PAD LAYOUT OFP.l 

PAD SIZE 0.1 x O.lmm 

DIE SIZE 4.40 x 4.42mm " 0.05 

DIE THICKNESS 0.375mm 

METALLIZATION : AI (front side) 

PASSIVATION : Pyrolitic oxide 

REVISION :A 

QUALIFICATION 

LOT CASE : (CB-132) DIL28 

FLAG OET ROSR Ot 03 

TDSR DO 02 04 

LOLC/OIR 

05 

06 

DCO 
07 

CTS VCC 

Vss E 
RTS 

;";"---R/W 

Back side bias: VSS 

Aprill!IB7-1I2 
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J t: .. tiSb4 

MAXIMUM RATINGS 

Riling Symbol V_ UnIt 
Supply Voltage VCC -0.3 to +7.0 V 

Input Voltage Vin 0.3 to + 7.0 V 

Operating Temperature Range Tomb -55 to + 125 'c 
. Storage Temperature Range T.tg -55 to +150 DC 

ELECTRICAL OPERATING CHARACTERISTICS (VCC = 6.0 Vdc ± 6%, VSS = 0, Tamb = 25°C unless otherwise specified) 

Characteristic Symbol Min Typ Max Unk 

Input High Voltage VIH VSS+2.0 - -- V 

Input Low Voltage VIL - VSS+O.8 V 

Input Leakage Current IVln _ 0 to 5.25 VI All Inputs Except ()()'o7 lin 1.0 2.5 ~A 

Hi-Z (Off-Statel Input Current ()()'o7 
III 2.0 10 ~A 

IVin-O.4 to 2.4 V. VCC-5.25 VI 
-

dc Output High Voltage 
IILoad- -205~AI 00·07 VOH VSS + 2.4 - - V 
(VLoad- -loo~AI All Others VSS+2.4 - -

dc Output Low Voltage IIload 1.6 mAli VOL VSS+u.4 v 
Output Leakage Current (Off Statel (VOH = 2.4 VI mo IOZ La 10 ~A 

Internal Power Dissipation (measured at T.mb =O°CI PINT 850" mW 

capacitance 
(Vin - O. T A - 25'C. 1- 1.0 MHzl ()()'07 Cin - . - 12.5 pF 

All Other Inputs - - 7.6 

Tim 
Cout 

- - 5.0 
pF All Others - - 10 . 0 For temperatures below 0 C, PINT wtll Increase. 

ELECTRICAL OPERATING CHARACTERISTICS (VCC = 5.0 V ± 6%, VSS = 0, Tamb = 25°C unless otherwise specified) 

Charactoriotic Symbof 
J EFAIi4 

Unit 
Min Mo. 

Clock Pulse Width, Low (Rxe, TxC) PWCL 700 - ns 

Clock Pulse Width. High (AxC. TxCI PWCH 700 - ns 

Serial Clock Frequency (AxC. TxCI ISC 0.66 MHz 

Receive Data Setup Time tAoSU 150 - ns 

Receive Data Hold Time tROH 60 ns 

Request·to·Send Delay Time tRTS 680 ns 

Clock-ta-Data Delay for Transmitter tTOo - 300 ns 

Flag Detect Delay Time tFo - 680 ns 

OTA oe1oy Time toTA - 680 ns 

loop On-Line Control Delay Time tLOC - 680 ns 

AoSA Delay Time tAoSA - 640 ns 

ToSA Delay Time tTOSA - 640 ns 

IntEWrupt Request Release Time tlA 1.2 ~s 

mrr Pulse Width tAESET 1.0 - ~s 

Input Aise and Fall Times (Except Enablel (0.8 V to 2.0 VI tr,tf - 1.0· ~s 

·1.0,.s or 10% of the pulse width. whichever is smaller. 

These specifications ar. subjet to change without notice. 
Please inquire with our sales offices about the availability of the different products. 
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ORDERING INFORMATION 

I J TS68664 IM, - I 2 I V I A I I 
-r-

I Die prefix 

---~1 
Revision 

Quality level 

Standard VoN 
part number 

Temperature range Wafer - back finish 

C : O+70·C 
V : -40+85 ·C 2: Gold 
M : -55+125·C 

Quality level 
Wafer·back 

finish 
Pert number Revision 

E V N T W Z 1 Z 

J TS6BOOO X X X A 

J TS68008 X X X A 

J TS68230 X X X A 

J TS68483 X X X A 

J TS68564 X X X A 

J TS68901 X X X A 

J TS68HC901 X X X A 

J TS68931 X X X A 

11fOMSON SEMICONDUCTEURS 
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The TS68000 is the first implementation of the 68000 16/32 microproces· 
sor architecture. The TS68000 has a 16-bit data bus and 24-bit address bus 
while the full architecture provides for 32-bit address and data buses. It is 
completely code-compatible with the TS68008 8-bit data bus implemen· 
tation of the 68000 and is downward code-compatible with the TS68020 
32-bit implementation of the architecture. Any user·mode programs 
written using the TS68000 instruction set will run unchanged on the 
TS68008 and TS68020. This is possible because the user programming 
model is identical for all three processors and the instruction sets are 
proper sub .. ets of the complete architecture. 
The resources available to the TS68000 user consist of the following 

• 16 32-bit data and address registers 
• 16 megabyte direct addressing range 
• 56 powerful instruction types 
• Operations on five main data types 
• Memory mappelllO 
• 14 addressing modes 
• 2 available versions: 8 MHz (H 1),12.5 MHz (H2) 

HMOS 
HMOS2 

SPECIFICATIONS 

PAD LAYOUT Hl0ELl 
H20KCl 

PAD SIZE HI 0.1 x O.lmm 
H2 0.08 x O.08mm 

DIE SIZE HI 7.38 x 6.52mm 
H2 6.015 x 5.04mm 

: ± 0.05 

DIE THICKNESS : HI 0.375mm 
: H2 0.375mm ± 0.025 

METALLIZATION : AI (front side) 

PASSIVATION : Pyrolitic oxide 

REVISION :A 
QUALIFICATION : (CB-365 DIL64 

LOT CASE 

AI6----H~_~E 

-lidobla:VBB 

A 16 ----t-'!l 
~:~ ----t-ii:l 

~: -:~~~~~~i~~! Vee 
vee==~~ A21 A22 ----t-i0:l 

A23:===t~ GNO 
GNO 
016---~~ 014 ----t-Tl 

013==-=t~~;;!;.f!!.~== 012 

April 1987·1/2 
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JTS68000. 

MAXIMUM RATINGS 

Rot .... 8vmbal V ..... Unit 

Supply vol_ Vee 0.3 to + 71J V 

Input Vol_ VIN 0.3 tQ + 71J V 

Operating Temper8ture Range Topor -55to+ 125 ·C 

Stor. Temperature Tstg 55to+l50 ·C 

ELECTRICAL OPERATING CHARACTERISTICS 
Vce = + 5.0 V ± 5% ; GND = 0 V ; Tamb = 25·C (unless otherwise specified) 

Ch_lltic 8vmbal Min. Typ. Max. Unit 

Input high voltage VIH 21J - VCC V 

Input low voltage VIL GNO-0.3 - 0.8 V 

Input leakage Current ~: 5.25 V ~,BGACK,BR,OTACR - - - - -
CLK, iJSUj.i"iiG, iiJIA liN - - 2.6 pA 

HALT,RESET - - - 20 

Thr .. -St.t. 1011 St.te Input Current @2.4 V/0.4 
AS, A l-A23, 00.1)15, 

ITSI - - 20 pA FCO-FC2, LOS, RIW, UOS, VMA 

Output High Voltage 1I0H = - 400 pAl E" VCC-O·75 - -
E, AS, Al·A23, BG, 00.1)15, VOH - - - V 

FCO·FC2, LOS, RiW. UOS, VMA - 2.4 - - -
Output low voltage 
1I0L = 1.6 mAl HALT - - - 0:5 -
1I0L =3.2mAI Al·A23, BG, FCO-FC2 - - - 0.5 -
1I0L = 5.0 mAl RESET VOL - - 0.5 V 
1I0L=5.3mAI E, AS, 00.1)15, LOS, RIW - - - 0.5 -

UOS.VMA - - - - -
Power supply current ICC - - 290 mA 

Capacitance (VI =0 V. Tamb = 25 C; Frequency = 1 MHz)·- CI - - 201J pF 

• With external pullup resistor of 1.1 kn 
•• Capacitance is periodically sampled rather than 100" tested. 

CLOCK TIMING 

HI H2 
CINIrHteristic 8vmbal Unit 

Min. TyP. Max. Min. Typ. Moll. 

Frequency of Operation f 41J - 81J 4.0 - 12.8 MHz 

Cycle time Icyc 126 - 250 80 - 250 nl 

tCL 56 - 126 35 - 125 
Clock Pulse Width no 

'CH 55 - 125 36 - 125 

'Cr - - 10 - - 5 
Rise and Fall Times nl 

tet - - 10 - - 5 

I These specifications Ire IUbfet to change without notice. 
Please inquire with our sales offices about the availability of the different products. 
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il:['):;~i')(1 
COMPONENTS 

-~~-
-A-
SEMICONDUC'TEURS 

The TS68008 is a member of the TS68000 family of advanced micropro
cessors. This device allows the design of cost effective systems using 8·bit 
data buses while providing the benefits of a 32-bit microprocessor archi· 
tecture. The performance of the TS68008 is greater than any 8·bit micro· 
processor and superior to several 16-bit microprocessors. 

• 1732-bit Data and Address Registers. 
• 56 Basic Instruction Types. 
• Extensive Exception Processing. 
• Memory Mapped I/O. 
• 14 Addressing Modes. 
• 1 Mbyte Unear Addressing Space. 
• Complete Code Compatibility with the TS68000 

A system implementation based on an 8-bit data bus reduces system cost 

in comparison to 16-bit systems due to a more effective use of compo
nents and the fect thet byte·wide memories and peripherals can be used 
much more effectively. In addition, the non-multiplexed address and data 
buses eliminata the need for external demultiplexers, thus further simpli· 
fying the system. 

Back ,Ido bi .. : VBB 

HMOS 

SPECIFICATIONS 

PAD LAYOUT : OFD2 

PAD SIZE : 0.1 x O.lmm 

DIE SIZE : 6.68 x 5.88mm 

DIE THICKNESS : 0.375mm 

METALLIZATION : AI (front side' 

PASSIVATION : Pyrolitic oxide 

REVISION :A 

QUALIFICATION 

LOT CASE : (C8-229, DIL48 

April 1987-112 
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J T568008 

MAXIMUM RATINGS 

R~ine Symbol 

Supply voltage IICC 

InputVoltege IIIN 

Operating Temperature Range Toper 

Storage Temperature Tstg 

ELECTRICAL OPERATING CHARACTERISTICS 
Vee = + 5.0 V ± 5% ; GND = 0 V ; T amb = 25·e (unless otherwise specified) 

a._ .. iltic Symbol Min. 

Input high yoltage IIIH 2.0 

Input low voltage VIL GNO-{l.3 

Input leakage current @5.25 V 
BERR.BR.OTACK.CLK.IPLOli.IPLi. 

liN VPA. HALT. RESET. BGACK 

Hi·Z (Oil S ••• e) input curren. @2.4 V 10.4 V 
ITSI AO·AI9. AS. 00-D7. FCO.fC2. OS. R/W 

Output high voltage 1i0H - - 400 jJA) 
E, AO·AI9, AS, BG, 00·07, FCO·FC2, VOH 

OS, RIW,VMA 

Output low voltage 
IiOL=I.6mA) HALT -
IiOL=3.2mA) AO·A·19, BG, FCO.fC2 VOL 
IiOL=5.0mA) RESET 

IiOL=5.3mA) E, AS, 00-D7, OS, RNi 

Power Dissipation,'" Tamb _OoC Po 

Capacitance (VI -0 V, Tamb - 2SoC. Frequency -1 MHz)-· CI 

During normlll operation instantaneous V CC current requirements may be as high as 1.5 A 
Capacitance is periodically sampled ,ather than 100" tetted. 

CLOCK TIMING 

Ch., .. ,iltic Symbol 

Frequency of operation I 

Cycle time 'eye 
Clock pulse width 'CL 

'CH 
Rise and fall times 'C, 

'CI 

-

-

-
2.4 

-
-
-
-
-
-

Min. 

2.0 

125 

55 
55 

-
-

These specifications are subjet to change without notice. 

V.lue 

0.3'0 + 7.0 

0.3'0 + 7.0 

- 40'0 + 85 

55 to + 150 

Typ. 

-
-

-

-

-
-

-
-
-

-
-

-

Typ. 

-

-

-
-
-
-

Please inquire with our sales offices about the availability of the different products. 

Printed In FranCi 
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Unit 

II 

.11 

·C 

·C 

Mex. Unit. 

IICC V 

0.8 V 

20 jJA 

20 jJA 

- V 
- -

0.5 -
0.5 V 
0,5 

0,5 

1.5 W 

20.0 pF 

Mex. Unit. 

8.0 MHz 

500 ns 

250 ns 
250 

10 ns 
10 



The TS68230 parallel interfaceltimer (PIIT) provides versatile double buf· 
fered parallel interfaces and a system oriented timer for TS68000 systems. 
The parallel interfaces operate in unidirectional or bidirectional modes, 
either 8 or 16 bits wide. In the unidirectional modes, an associated data 
direction register determines whether each port pin is an input or output. 
In the bidirectional modes the data direction registers are ignored and the 
direction is determined dynamically by the state of four handshake pins. 
Th_ programmable handshake pins provide an interface flexible enough 
for connection to a wide variety of low, medium, or high speed peripherals 
or other computer systems. The PIIT ports allow use of vectored or auto· 
vectored interrupts, and also provide a DMA request pin for. connection to 
the 68440 direct memory access controller (DMAC) or a similar circuit. 
The PIIT timer contains a 24-bit wide counter and a 5·bit prescaler. The 
timer mey be clocked by the system clock (PIIT ClK pin) or by an exter· 
nal clock (TIN pin), and a 5-bit prescaler can be used. It can generate 
periodic interrupts, a square wave, or a single interrupt after a program
med time period. It can also be used for elapsed time measurement or as a 
device watchdog. 
• TS68000 Bus Compatible 
• Port Modes Include : 

Bit I/O 
Unidirectional 8 Bit and 16 Bit 
Bidirectional 8 Bit and 16 Bit 

• Programmable Handshaking Options 
• 24·Bit Programmable TImer Modes 
• Five Separate Interrupt Vectors 
• Separete Port and Timer Interrupt Service Requests 
• Registers are ReadlWrite and Directly Addressable 
• Registers are Addressed for MOVEP (Move Peripheral) and DMAC 

Compatibility . 

HMOS 

SPECIFICATIONS 

PAD LAYOUT : OFH2 

PAD SIZE : 0.1 xO.lmm 

DIE SIZE : 4.00 x 3.34mm 

DIE THICKNESS : 0.375mm 

METALLIZATION : AI (front side) 

PASSIVATION : Pyrolitic oxide 

REVISION :A 

QUALIFICATION 

lOT CASE : (CB·229) Dll48 

PA4~IIrr=uE~ PA5 -----IIEJII PA8 -----lifo. PA1 ----1::1 
vee -----i,..: 

Hl ------1~JI 

H2 ___ -Ib~! 

H3 ___ -I']! 

H4---"''l1 P8D===--__ a=== PSl 

Bock lido biOI : vss 

~l""iI 1987·1/2 
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JT~ 

MAXIMUM RATINGS 

Rating Symbol Valu. Unit 

Supply voll8ge VCC 0.310 + 7.0 V 

Input Voltage VIN 0.310 + 7.0 V 

Operating Temperature Range Toper - 5510 + 125 ·C 

Storage Temperature Tstg 55to+ 150 ·C 

ELECTRICAL OPERATING CHARACTERISTICS 
VCC = + 5.0 V ± 5% ; GND = 0 V ; T amb = 25°C (unless otherwise specified) 

CharectarlltiCl Symbol Min. Typ. Mo •• Unh. 

Input high yoltage All inputs VIH Vss + 2.0 - VCC V 

Input low voltage All inputs Vil Vss -0.3 - Vss +0.8 V 

I "put leakage current (V I N - 0 to 5.25 V) 
HI. HJ. R/i1i, RESET, CLK, RS1·RS5, iSS liN - - 10.0 IJA 

Hi-Z (Off State) input current (Vin = 0.4 to 2.4) 
OTACK, PCO.pC7, 00·07 

ITSI 
- - 20 IJA 

H2, H4, PAO.pA7, PBO.pB7 -0.1 - -1.0 mA 

Output high voltage 
(I Load = - 400IJA, VCC = mini OTACK,OO·()7 
(I lOad = - 15OIJA, VCC =minl H2, H4, PBO.pB7, PAO.pA7 VOH Vss + 2.4 - - V 
(I lOad = - l00IJA, VCC = mini PCO.pC7 

Output low voltage 

(I load = 8.8 mA, VCC = min) PC3/TOUT. PC5/PI RO 
(I Load =5.3 mA, Vee =min) 00·07. OTACK VOL - - 0.5 V 

ULoid = 2.4 mAo VCC = min) 
PAO.pA7, P80.pB7. H2, H4, 

PCO.pC2, PC4. PC6, PC7 

Internal power dissipation (measured at T 8mb = OOC) PINT - - 750 mW 

Input Capacitance (V, =0, Tamb = 2SoC. f = 1 MHz) CI - - 15 pF 

CLOCK TIMING 

Characteristic Symbol Min. Typ. Max. Unit. 

Frequency of operation I 2.0 - B.O MHz 

Cycle time teye 125 - 500 n. 

Clock pulse width tCl 55 - 250 n. 
tCH 55 - 250 

Rise and fall times tc, - - 10 n. 
tCI - - 10 

These specifications are subjet to change without notice. 
Please inquire with our sales offices about the availability of the different products. 

Printed in F ..... 
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The TS68483 is an advanced color graphic processor that 
drastically reduces the CPU software overhead for all graphic tasks 
in medium and high range graphic applications such as business 
and personal computer, industrial monitoring system and 
CAD systems .. 

• Fully programmable timing generator. 
• Alphanumeric and graphic drawing capability. 
• Easy to use and powerful command set: 

- VECTOR, ARC, CIRCLE with dot or pen concept and 
programmable line style, 

- Flexible area fill command with tiling pattern, 
- Very fast block move operation, 
- Character drawing command, any size and fonts available. 

• Large frame buffer addressing space (8 megabyte) up to 
16 planes of 2048 x 2048. 

• Up to 256 color capabilities. 
• Mask bit planes for general clipping purpose. 
• Frame buffer can be built with standard 64K or 256K DRAM or 

Dual-Port-Memories (Video-RAM). 
• External Synchronization capability. 
• On chip video shift registers for Dot rate less than 1 5 Megadots/s. 
• 8 or 16-bit bus interface compatible with market standard 

microprocessors. 
• HMOS 2 technology. 

HMOS2 

SPECIFICATIONS 

PAD LAYOUT : OEK3 
PAD SIZE : 0.1 xO.lmm 
DIE SIZE : 6.00 x 5.64mm 

DIE THICKNESS : 0.375mm 

METALLIZATION : AI (front side) 

PASSIVATION : Pyrolitic oxide 

REVISION :A 

QUALIFICATION 

LOT CASE : (CB-523) MO-047-AE 

::======:!~~~~~!i~~~~~~~S!~~~ilr~~------ADM15 ~ [3ff1-______ ADM14 
H~----ADM13 
i':'I~---ADM12 

~ir.:l1~----_ADMll 

i=l~---ADM10 

Back lido bi .. ; VBB 

1"lfl.L ___ ADMB 
:~;._--_vcc 

r::IflII----ADM7 

r::Ifj;----ADM6 

r::!~---ADM5 
r::l~---ADM4 

r::!~---ADM3 

8fli---- ADM2 
=======~~~~~~t~I~~r~~lt~,;~-ji~iI~~ii~;~~~~~--_ADMl ~~~~~~!t~~~~~~~~~~~!f.~----ADMO 

April 1987·1/2 
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JTS68483 

MAXIMUM RATINGS 

Rat_i .... Symbol Value Unit 

Supp!yvol_ • VCC - 0.3 to 7.0 V 

Input vol_ VIN· - 0.310 7.0 V 

()perating temperature range Toper -55'0+125 ·C 

Storage temperature range T .. o - 55'0 + 150 ·C 

Max power dissipation POm 1.5 W 

• With respect to Vss 

ELECTRICAL OPERATING CHARACTERISTICS (Vee = 5.0 V ± 5%, Vss = 0, Tamb = 250 e unless otherwise specified) 

Characteristics Symbol Min. Typ. MIIx. Unit. 

Supply voltage VCC 4.75 5 5.25 V 

Input low voltage VIL -0.3 - O.S V 

I "put htgh voltage clock VIH 2.5 - - V 
other inputs 2 - VCC 

Input leakage current liN - - 10 pA 

Output high voltage IIload = - 500 pAl VOH 2.4 - - V 

Output low voltage 
lload = 4 mA ; ADM (0:15) 

VOL - - 0.4 V 'load = 1 mA ; other outputs 

Power dissipation Po - 800 - mW 
I nput capacitance CI - - 15 pF 

Three Itate toff Itate) input current ITSI - - 10 pA 

These specifications are subjet to change without notice. 
Please inquire with our sales offices about the availability of the different products. 

Print8Ci In Fr." .. 
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The TS68564 SID is a dual-channel. Serial Input/Output Controller. 
designed to satisfy a wide variety of serial data communications requi
rements in microcomputer systems. Its basic function is a serial-ta-parallel, 
parallel-to-serial converter/controller; however. within that role. it is 
systems software configurable so that it may be optimized for any given 
serial data communications application. 

The TS68564 is capable of handling asynchronous protocols. synchronous 
byte-oriented protocols (such as IBM 8isync). and synchronous bit-oriented 
protocols (such as HoLC and IBM SoLC)_ This versatile device can also 
be used to support virtually any serial protocol for applications other than 
data communications (cassette or floppy disk interface. for example). 

The TS68564 can generate and check CRC codes in any synchronous 
mode and may be programmed to check data integrity in various modes. 
The device also has facilities for modem controls in each channel. In appli
cations where these controls are not needed. the modem controls may be 
used for general-purpose I/O. 

Bock lido biOI : Vaa 

I 
HMOS 

SPECIFICATIONS 

PAD LAYOUT : OIUl 

PAD SIZE : 0.1 x O_lmm 

DIE SIZE : 6.25 x 6.75mm ± 0_05 

DIE THICKNESS : 0_375mm 

METALLIZATION : AI (front side) 

PASSIVATION : Pyrolitic oxide 

REVISION :A 

QUALIFICATION 

LOT CASE : (CB-229) 0lL48 

11--___ o7 

~r----05 

::JI---- 03 

:::.;1----01 

~I----OO 

~---02 

~1----04 
311---- 06 

'61----R/W 
~c-----IACK 

April 19B7-1/2 
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MAXIMUM RATINGS 

-... Symbol v ..... Unit 

. SuPPly voltage Vee -0.3to + 7.0 V 

I"""t voltage VIN ...,0.3to+7.0 V 

Operating temperature' range ... 'T_ . -55to+125 ··c 
Storage temperature T.tlI -65to+l50 C 

Temperatur. under bias -25to+ 100 C 

Power dinipation Po 1.5 W 

ELECTRICAL OPERATING CHARACTERISTICS (VCC = 5.0 V ± 5%, Vss = 0, Tamb= 25°C unless otherwise specified) 

Char8Cteristic Symbol Min. Typ. MIIx. Unit. 

Input high voltage lall inputs) V,H Vss + 2.0 - VCC V 

Input low voltage (all inputs) V,L Vss -0.3 - Vss + 0.8 V 

Power supply current (outputs open) 'LL - - 190 mA 

Input leakage current (VIN =0 to 5.25) 
" 

- - ±10 IJA 

Three-state (off state) input current (O-..S Vi" <Vc..c.L- 'TS' ... - - IJA 
OTACK, 00·07, SYNC, TxC, RxC, - - 20 

iN'fR - - ± 10 

Output high voltage VOH Vss + 2.4 - - V 
(lLOAO =- 4OOIJA, VCC =min) OTACK,oo·07 

(I LOAO =- 150IJA, VCC =min) All other outputs 
(except XTAL2 & iN'fR). 

Output low voltage VOL - - 0.05 V 
(I LOAO = 5.3 mA, VCC = min) iiiiTR, OTACK, 00·07 

(I LOAO = 2.4 mA, VCC= min) All other outputs 
(except XTAL2)· 

XTAL2 special INTR (open drain) 

CAPACITANCE T amb = 25°C, F = 1 MHz 

Characteristic Symbol Min. Typ. MIIx. Unit. 

Input Capacitance cs,iACK C, - - 15 pF 
All others - - 10 

Tri-stateOutput capacitance Cout - - 10 pF 

These specifications are subjet to change without notice. 
Please inquire with our sales offices about the availability of the different products. 

Printed in France 
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COMPONENTS 

-~~----SEMICONOUCYEURS 

The TS68901 MFP (Multi-Function Peripheral) is a combination of many 
of the necessary peripheral functions in a microprocessor system. Included 
are: 
- Eight parallel I/O lines 
- I nterrupt controller for 16 sources 
- Four timers 
- Single channel full duplex USART 

Bock.1de biOI: VBB 

HMOS 

SPECIFICATIONS 

PAD LAYOUT : oln 

PAD SIZE : 0.1 xO.lmm 

DIE SIZE : 5.94 x 5.50mm ± 0.05 

DIE THICKNESS : 0.375mm 
METALLIZATION : AI (front side) 
PASSIVATION : Pyrolitic oxide 
REVISION :A 

QUALIFICATION 

LOT CASE : (CB·229) DIL48 

April 1987·1/2 
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J TS68901 

MAXIMUM RATINGS 

Rating S.,......,. Value Unit 

Supply voltage Vee -0.3to + 7.0 V 

Input voltage ·'V,N -0.3 to + 7.0 V 

Operating temperature range Toper -55to+ 125 °c 

Storage temperature Tstg 65to + 150 °c 

Power dissipation Po 30 W 

ELECTRICAL OPERATING CHARACTERISTICS 

(Vee = 5.0 V ± 5%, Vss = 0, Tamb = '25°C unless otherwisa specified) 

Ch __ 

Symbol Min. Typ. Max. Unit. 

Input high vol_ VIH 2.0 - VCC +0.3 V 

Input low voltage VIL -0.3 - 0.8 V 

OUtput high vol_,except OTACK (tOH --I20IoIA) VOH 2.4 - - V 

OUtput low voltage, except OTACK (tOL - 2.0 mAl VOL - - 0.5 V 

Power lupply current (outputs open) ILL - - 180 mA 

Input I .. kage current (YIN -0 to VCC) III - - ±10 lolA 

Hi-Z output leakage current in float (Vout = 2.4 to Vee) ILOH - - 10 lolA 
Hi..z output 1 •• kage current in float (V out - 0.5 V) ILOH - - -10 lolA 
DTACK output source current (Vout = 2.4 VI IOH - - -400 lolA 
DTACK output sink current (V~ut -0.5 VI IOL - - 5.3 mA 

CAPACITANCE Tamb = 25°C, F = 1 MHz 

Characteristic Symbol Min. Typ. Ma •• Unit. 

Input Capacitance CS.IACK CIN - - 10 pF 

All others - - 10 

H i-Z Output capacitance COut - - 10 pF 

CLOCK TIMING 

Charecteriltic Symbol Min. Typ. Max. Unit. 

Frequency of operation I 1.0 - 4.0 MHz 

Cycle time. teve 250 - 1000 ns 

Clock pulse width tCL 110 - 250 ns 
'CH 110 - 250 

Rise and faU times tCr - - 15 ns 
tCI - - 15 

I These specifications are subjet to change without notice. 
Please inquire with our sales offices about the availability of the different products. 

Printed In France 
-; 
0: 

212. 
11I0MSON SEMICONDUCTEURS 

6-14 



The TS68HC901 muli·function peripheral (CMFP) is a member of the 
68000 Family of peripherals and the CMOS version of the MK68901.The 
CMFP directly interfaoes to the 68000 processor via an asynchronous bus 
structure and can also support both multiplexed and non multiplexed buses. 
Both vectored. non vectored and polled interrupt schemes are supported. 
with the CMFP providing unique vector number generation for each of its 
16 interrupt souroes. Additionally, handshake lines are provided to facili· 
tate DMAC interfaciny. 

The TS68HC901 performs many of the functions common to most micro· 
processor·based systems. The resources available to the user include 

HCMOS 

SPECIFICATIONS 

PAD LAYOUT 

PAD SIZE 

: 0lS2A 

: 0.1 x O.lmm 

• Eight Individually Programmable 1/0 Pins with Interrupt Capability 
• 16·Source Interrupt Controller with Individual Source Enabling and 

DIE SIZE 

DIE THICKNESS 

: 5.82 x 5.26mmm ± 0.05 

:0.375mm 

Masking METALLIZATION : AI (front side) 
• Four Timers, Two of which are Multi·Mode Timers 
• Timers may be used as Baud Rate Generators for the Serial Channel 
• Single~hannel Ful:·Duplex Universal Synchronou,/Asynchronous 

Receiver·Transmitter (USART) that Supports Asynchronous and with 
the Addition of a Polynominal Generator Checker Supports Byte Syn· 
chronous Formats. 

PASSIVATION 

REVISION 

QUALIFICATION 

LOT CASE 

: Pyrolitic oxide 

:A 

: (CB·2291 DIL48 

06-------I[r,;;~~~~~~~~~~~~~~~~~------TR 
os 17 

07----....;.;i') 

iACK----H'l 
OTACK ______ -1-£1' 

OS -----1ffJl 
CS---+f'11 

B-J----IS 

H-I------IS 

1""+-1------14 

l~I_-----13 

,..;.1-______ 12 

RtW 1+-1-_____ 11 

AI g.I-_____ IO 

A2 H------- RESET 
A3 ~-------TBI 
A4 ·~ _______ TAI 

A6------t~~~i!~~~~~~~~~;!~~~~!1--------XTAL2 

MPX 
TC 51 VCC TAO TCO XTALt 

SO RC TBO TOO 
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MAXIMUM RATINGS 

Rotl ... Symbol Value Unit 

Supply voltage VCC -0.3'0 + 7.0 V 

Input VOltage VIN -0.3,0+ 7.0 V 

Operating temperature range Toper -55'0+125 °c 
Storage temperature Tug -65to + 150 °c 
Power dissipation Po 30 W 

ELECTRICAL OPERATING CHARACTERISTICS (VCC = 5.0 Vdc ± 5%, VSS = 0, Tamb = 25°C unless otherwise specified) 

CharllCteriltic Symbol Min. Typ. -. Unit. 

Input high voltage except XTAL1. XTAL2 VIH 2.0 - - V 

Input high voltage XTAL1. XTAL2 VIH VOO-1.5 - VOO+0.3 V 

I "PUt low voltage Vil -0.3 - 0.8 V 

Ou.pu. high vol.age,excep. OTACK IIOH = -120IIAI VOH 4.1 - - V 

Output low voltage, except DTACK (lOL - 2.0 mAl VOL - - 0.5 V 

Power IUpply current (outputs open) III - - 8 mA 

Input leakage current (Vi" - 0 to Vee) III - - ±10 IIA 

Hi-Z output leakage current in float IVout - 2.4 to Vee) IlOH - - 10 IIA 

Hi-Z output leakage current in float (Vout -0.5 V) IlOl - - -10 IIA 

DTACK output source current IVout = 2.4 V) IOH - - -400 IIA 

DTACK output sink current IVout -0.5 V) IOl - - 5.3 mA 

Pull down resistor RMPX 0.5 - 4 M!l 

CAPACITANCE Tamb = 25°C, F = 1 MHz 

Characteristic Symbol Min. TVp. Ma •• Unit. 

I "put Capacitance CS,IACK CIN - - 10 pF 
All others - - 10 

Hi·Z Output capacitance COut - - 10 pF 

CLOCK TIMING 

Characteristic Symbol '!tin, Typ_ Max. Unit. 

Frequency of operation f 1.0 - 4.0 MHz 
Cycle time. 'eve 250 - 1000 ns 
Clock pulse width 'Cl 110 - 250 ns 

'CH 110 - 250 
Rise and fall times 'Cr - - 15 n. 

'CI - - 15 

These specifications are subjet to change without notice. 
Please inquire with our sales offices about the availability of the different products. 

Printed in France 

2/2 
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il:[.J:;~i']~1 
COMPONEIfI'S 

-~~----SEMICONDUCltURS 

The TS68931 (Programmable Signal Processor) is a high-speed general 
purpose signal and arithmetic processor with on-chip memory, multiplier, 
ALU, accumulators and I/Os. It is organised in a paraliel/pipeline structure 
to execute simultaneously one ALU, function, multiplication, two reads 
and one write operation and associated address calculation every 160 ns. 

HMOS2 

SPECIFICATIONS 
• Paraliel/pipeline Harvard architecture 
• 3 data-bus structure 
• 3 data types: 16-bit real, 32-bit real PAD LAYOUT 

: 16 + 16-bit complex number 
• External ROMs 

PAD SIZE 

• Pipeline complex multiplier DIE SIZE 
• 2 x 128 x 16-bit RAM 
• 512 x 16-bit coefficient ROM 

32-bit instruction bus 

DIE THICKNESS 
METALLIZATION 

• 64 k x 32-bit external program space PASSIVATION 
• 68000 family compatibility 
• Dual external buses: local/system REVISION 

QUALIFICATION 

LOT CASE 

'" ",'" "," " " IT" 121 

122 120 118 116 114 

BE3 

HALT 

h 
123 
124 
125 
126 
127 r:L 

n 
126 n 
129 

r:L 
130 r:L 
131 ;::; 
10 ;::; 
11 
12 
13 
14 

~ 
r:L. 
n 

IS r:L 

00 n 

01 
02 

n 

ri 
03 
04 n 

06 

os 

~~~~. 

51 l 
- -

~ .. ~ 1\0\2\ 0 1\ V~ V~:xtlIIR/~ 
07 09 011 013 015 CLKOUT os 5RIW CS 

. s.ck lido bI .. : vBB 

: OAG2 

: 0.1 xO.lmm 

: 8.079 x 7.170mm 

: 0_50mm 

: AI (front side) 

: Pyrolitic oxide 

:A 

: (CB-229) DIL48 

BE4 
BSO 
BSI 
BS2 
All 

Al0 
A9 
AB 

BES/BA 

BE6IOTACK 
A07 
A06 
ADS 
AD4 
A03 
A02 
AOI 

ADO 
IRQ 
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MAXIMUM RATINGS 

Rellng Symbol Velue Unit 

Supply IIOIlage Vcc· -0.3107.0 V 

Input \IOIIage VIN· -0.3 to 7.0 V 

Operating temperature range Toper o to 70 ·c 

Storage temperature range Tstg -66 to 150 ·C 

Max. power dissipation Po 3 W 

• With respect to VSS 

ELECTRICAL OPERATING CHARACTERISTICS 

(VCC = 5.0 V ± 5%, VSS = 0, Tamb = 25°C unless otherwise specified) 

Charect .... tlc 

Supply voltage 

Input low voltage 

Input high voltage 

!;P~t leakage current 

Output high voltage IIload = -300 "AI 

Output low IIOItage "load = 3.2 mAl 

Power dissipation 

Input capacitance 

Three state (off state) input current 

CLOCK AND CONTROL PINS TIMING 
Output load 50pF DC characteristics lload 

Symbol 

VCC 

VIL 

VIH 

'in 

VOH 

VOL 

Po 
Cin 

IrSI 

Min 

4.75 

-0.3 

2.4 

-
2.7 -. -
-
-
-

Reference levels: VIL= VOL=0.8V, VIH =VOH=2.4V, tr, tf,. 5ns for input signals 

Characteristic Symbol Min 

External clock cycle time tcex 40 

External clock fall time tfex 

External clock rise time 'rex 
EXTAL to CLKOUT high delay teah 

EXTAL to CLKOUT low delay teol 

CLKOUT rise time tcor 

CLKOUT fa" time tcof 

CLKOUT to OS, RD. WR low tdsl 

CLKOUT to OS. RD. WR high tdsh 

Control inputs set-up time (BSO .. BS2. BE3 ... BE6. Reset. halt) tsc 20 

Control inputs hold time (BSO ... BS2. BE3. .BE6. Reset. halt) the 10 

CLKOUT to control output low (IRO. BA) tdlc 

CLKOUT to control output high (BA) tdhe 

11I0MSON SEMICONDUCTEURS 
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Typ M ... Unit 

5 5.25 V 

- 0.8 V 

- VCC V 

- 10 "A 

- - V 

- 0.5 V 

1.5 - W 

10 - pF 

- 10 "A 

Typ Max Unit 

160 ns 

5 ns 

5 ns 

25 ns 

25 ns 

10 ns 

10 ns 

5 ns 

5 ns 

ns 

ns 

50 ns 

50 ns 



LOCAL BUS TIMING 

Charumristlcs Symbol Mln_ Typ_ Max. Unit 

RD. WR. AS pulse width tpw 1/2 te - 15 - 112 te ns 

address hold time tAH 10 - - ns 

data set·up time. write cycle tosw 25 - - ns 

data hold time. write cycle tOHW 10 - - ns 

data set-up time. read cycle tOSR 20 - - ns 

data hold time. read cycle tOHR 5 - - ns 

address valid to WR. AS. lID low tARW 112 te - 40 - - ns 

INSTRUCTION BUS TIMING 

Characteristic Symbol Min Typ_ Max Unit 

CLKOUT high to INCYCLE high tlNCH 5 - 15 ns 

CLKOUT low to INCYCLE low tlNCL 5 - 15 ns 

CLKOUT high to address valid tlASW - 40 ns 

I-BUS address hold tlAHW 20 - 40 ns 

Instruction valid tliSR 20 - ns 

Instruction hold tllHR 10 - ns 

CROM data set-up time tOSR tel2 -40 - ns 

CROM data hold time tOHR 5 - ns 

SYSTEM BUS TIMING 

Charumristlcs Symbol Min. Typ. Ma •• Unit 

50S pulse width tspw 60 - - ns 

SR/W. CS. RS set-up time tSAW 20 - - ns 

SR/W. CS. AS hold after 50S high tSAH 5 - - ns 

data set-up time. read cycle ISOSR 20 - - os 

data hold time. read cycfe tSOHR 5 - - os 

data aet-up tima. write cycle tSOSW - 35 os 

data hold tima. write cycle tSOHW 10 - 50 ns 

SOS low to OTACK low tOSLOT - - 50 os 

50S high to OTACK high" tOSHOT - - 50 ns 

50S high to IRQ high tOSHIR 50 ns 

" OTACK is an open drain output test load include RL = B20 0 at VCC 

These specifications are subjat to change without notice. 
Please inquire with our sales offices about the availability of the different products. 

1HOMSON SEMICONDUCTEURS 
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ORDERING INFORMATION 

,J I ETC2732,C, 4& I - I 
1 , V , A , 

=r 
...... -

I Die prefix 

-~-- F 
Revision 

l Standard 
part number 

Quality level 

VoN 

Temperature rengll Max. access time (ns) 

C O+70°C 15:150 35: 350 
: 20: 200 45 :450 

V : _40+85°C 25: 250 55: 550 
M : -55+125°C 30: 300 

Wafer - back finish 

1 : Silicon (std) 

a ... lity ..... 1 
W_-Nck 

hrtnumber 
fIniah R_ 

V N , 
J ET2716 X X X A 

J ETC2716 X X X A 

J ETC2732 X X X A 

J TS27C64 X X X A 

JTS27C256 X X X A 

Ma. _timeCnsl 
Part num ..... 

'5 20 25 30 35 4& 55 

J ET2716 X X 

J ETC2716 X X X 

J ETC2732 X X X 

JTS27C64 x X X X 

JTS27C256 X X X X 

11IOMSON SEMICONDUCTEURS 
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The ET2716 is a high speed 16K UV erasable and electrically reprogram· 
mabie EPROM ideally suited for applications where fast turn-around and 
pattern experimentation are important requirements. 

This EPROM is fabricated with the reliable, high volume, time proven, 
N-channel siliton gate technology X·MOS. 

• 2048 x 8 organization 
• 525 mW max active power, 132 mW max standby power 
• Low power during programming 
• Access ti me 350 or 450 ns 
• Single 5V power supply 
• Static·no clocks required 
• Inputs and outputs TTL compatible during both read and program 

modes 
• Three .. tate output with OR·tie capability 

A6 vee 

r-l 
A7 

1 
AS 

:i 
l 1 

A2 M 

AI 

AD ..... 

til m 00 

01 Vss 04 

Bock side bin : Vss 

NMOS 

SPECIFICATIONS 

PAD LAYOUT 16F 

PAD SIZE D.l x D.lmm 

DIE SIZE 3.734 x 3.226mm 

DIE THICKNESS D.5Omm 

METALLIZATION AI (front side) 

PASSIVATION Pyrolitic oxide 

REVISION A 
QUALIFICATION 

LOT CASE DIL24 

A9 

Vpp 

[ [ M OE 

~ AID 

~ CE/PGM 

~ 07 

r::J. 06 

[j] 

L 
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J ET2716 

MAXIMUM RATINGS (Note 11 

........ .,... V_ Unit 

Supply wltogo (Note 2) Vee -0.310 + 8.0 V 

Input vol_ range (Ex_ Vpp) (Note 2) VIN -0.3<0 + 8.0 V 

"'"-'tm supply vol_ V"p - 0.3 <0 + 28.5 V 

Output vol_ Vo -0.3to + 8.0 V 

Maximum power dissipation Po W 
Proaremming 1.88 
Operating 1.5 

NOTES: 
1-The lid shall be trlnsparent to permit ultraviolet MUght erasure. 
2- Under maximum ratlngl, voltage values Ire with respect to ground un ... otherwlselPlclfied. Throughout the remainder of thl' data 

sheet voltege values .... with respect to ground. 

THERMAL CHARACTERISTICS 

Ch........-lltic SV-I V .... 

Lead temperature (soldering 10 •. , Tlood +300 

Junction-case ttMtrmel resistance Rth(j-C) + 30 

Junction temperature Tj + 160 

Operation ca" temperature (Note' T_ - 55 to + 125 

Storage temperature TItfI -65to + 125 

NOTE: The device will be fU,netion.' at 12SoC. However. IUltainer operation above 1C,)(fC will reduce data retention time. 

ELECTRICAL OPERATING CHARACTERISTICS (Note 1) 
V CC = 5.3 V. T amb = 25"C (unless otherwise specified) 

a.-Ilti. 

Output leakage current (chip dllOble) (Not. 2) 
VIH = 1.95V. VIL =0.85 V. Vo =5.3 V.CE = 1.95 V 

High level input curr.nt 
Porol .. lo:VIH=5V.VIN =0 
Seri. : VIL = 5.3 V 

Low level input current 
Poronol. : V I = 5.3 V 
Seri. :VI =0 

Symbol 

ICEX 

IIH 

IlL 

THOMSON SEMICONDUCTEURS 
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Min. Typ. -. 
- - 8 

- - 1 
- - 1 

- - 1 
- - 1 

Unit 

·C 

·CIW 

·C 

·C 

·C 

Unit. 

IJA 

IJA 

IJA 



ELECTRICAL OPERATING CHARACTERISTICS 
VCC = 5.3 V, T 8mb = 25"C (unless otherwise specified) 

ao-wildc 

Stendby IUpply currant (Note 31 
~C =5.5V, VIH = 1.96 V, VIL =0.85 V 
CE = 1.96 V, Of = 1.95 V,outpu .. =opon 

Program current (Note 3) 
Vpp =6.9V, VIH = 1.96 V, VIL =0.85 V 

Chip anebl. to outpUt delay (Note 41 
VCC =4.75 V to 5.25 V, Vpp =4.75 V, VIH = 3.0 V 

Add .... to output delov (Note 41 
VCC = 4.75 V to 6.25 V, CE = VIL 

Output onobl. to out"';t delav (Note 41 
Vee =4.75 V to 5.25 V, CE =VIL 

Input -'ton .. (Nota 51 
VI=OV,I=1.0MHz 

Output capecltance 
VO'=O V,I = 1.0 MHz 

NOTES: 

Sym ..... Min. 

ICC(1b1 -

Ipp -

tCE 4 

tACC 4 

tOE 4 

CI -

Co -

1-Vee must be applied at the .. me time or before Vpp and remove after or at the same time .. Vpp. 

Typ. -. Unh. 

- 22.4 mA 

- 4.7 mA 

- 400 no 

- 400 ns 

- 200 no 

- 8 pF 

- 12 pF 

2-Connect all eddreu inputl and the ~ input to VIH and meelure 'CEX with the output under test connected through. current meter 
to tho ""ltllllllPOClfiod. 

3- Vpp m.y be directly connected to Vee except during programming the supply currant would thIn be 8 sum of ICC and Ipp. 

4-0utput lood:TTL gota and CL = 100 pF ; Tr and TF <20 ns 
Input pullOllowl :0.8 V and 2.2 V; Input rtloren .. la .. 1 : 1.0 V end 2.0 V. Output timing roforonOlI ... 1 :0.8 Vend 2.0V. 

&- Capacitance i. guaranteed by periodic testing. 

RECOMMENDED OPERATING CONDITIONS 

Ch_IotIo Symbol Va'ue Unit. 

Supplvvolttgo VCC + 4.5 to+ 5.5 V 
Vss 0 

Program supplV voltage (Notel Vpp VCC V 

Minimum high ,..,.. input voltage VIH + 2.0 to + 6.5 V 

Maximum low level input voltage VIL -0.1 to + 0.8 V 

Htgh , .... , programming voltage +24to+26 V 

Operating tlmperetur. Toper - 55 to + 125 C 

NOTE: OutPUt lood : TTL gote end CL = 100 pF ; Tr and Tf < 20 ns. 
Input pul ... level: 0.8 V and 2.2 V ; Input reference level: 1.0 Vend 2.0 V ; Output timing reference level 0.8 V end 2.0 V. 

Thea .pecifications Ir. subject to change without notice. 
Pl .... inquire with our 11111 offlc •• about the availability of the different products. 

THOMSON SEMICONDUCTEURS 
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The ETC2716 is a high speed 16K UV erasable and electrically repro· 
grammable CMOS EPROM ideally suited for applications where fast turn· 
around patt_m experimentation and low power consumption are important 
requirements. 

CMOS 

This EPROM is fabricated with the reliable, high volume, time proven, 
P2CMOS silicon gate technology. SPECIFICATIONS 
• CMOS power consumption 
• Performance compatible to market standard 8·bit CMOS Microp 
• 2048 x 8 organization 
• Pin compatible to 2716 

PAD LAYOUT 

PAD SIZE 
• Access time 350 ns, 450 ns or 550 ns DIE SIZE 
• Single 5V power supply 
• Static· no clocks required DIE THICKNESS 

• TTL compatible I/Os during both read and program modes METALLIZATION 
• Three-state output with OR·tie capability PASSIVATION 

REVISION 

QUALIFICATION 

LOT CASE 

05 03 02 00 

07 _--tEl_I .... _ ..... 06[_[~~~[ -H-l-
:r=:: 
r~..If-___ A2 a~=t 

~ltmtJ'~. I n~A3 
A9 Vee AS A4 

_11do_:Vss 

Cl66 

0,1 xO,lmm 

4.38 x 3.47mm 

0.5Omm 

AI (front .idel 

Pyrolitic oxide 

A 

DI124 

April 1987·113 
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J ETC2716 

MAXIMUM RATING (Notel 

Rotl", Sy ....... , V_ Unit 

Progrlm lupply vol_ Vpp -0.6to+ 14 V 

In_ vol_ A9 Ilx_ Vpp' Y,N - 0.610 + 13.5 V 

Inputl voltoge Vpp A9 -0.610 + 6.25 V 

Maximum power dillipetion Po W 
Programming -
Oporoti", 1.0 

NOTE: "MAXIMUM RATINGS" Ire tho .. values beyond which the safety of the device cannot be guarranted. They are not meant to imply 
that the devices should be operaMd at th ... limits. Thli table of electrical characteristics provides conditions for actual device 
operation. 

THERMAL CHARACTERISTICS 

Ch.acteriltic Symbol Value 

Lead temperature (soldering lOs.) Tiled +300 

Junction temperature Tj + 160 

Operation case temperatura (Note) Topor -5510 + 125 

Storage temperature Tl1g -65.0+125 

NOTE: The device will be f~nction.1 at 125°C. However. sUlt.iner operation above 100°C will reduce data retention time. 

ELECTRICAL OPERATING CHARACTERISTICS 
VCC = 5 V ± 5 %, T 8mb = 25'C (un'ess otherwil8 specified) 

Ch.,..,iltlc 

Supply active current - TTL levels 
Data in = O.B. 2.2 V . Data out = open 
ce =OE =VIL, Vee =5.3 V, F =1 MHz 

Supply Ictive current· MOS levels 
Data in = 0.5.3 V - Data out = open 
ce=OE =0 V; Vee =5.3V, F =1 MHz 

Supply standby current • TTL levels 
olta in =<:m=VIL· Data out = open 
CE =2.2 V, Vpp = Vee =5.3 V 

Symbol 

leelsbl1 

11I0MSON SEMICONDUCTEURS 
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Min. Typ. Max. 

10 

5 

900 

Unit 

'e 
'c 
'e 
'c 

Unit. 

mA 

mA 



... E; I "'", I V 

ELECTRICAL OPERATING CHARACTERISTICS 
Vce = 5 V ± 5 %, Tamb = 25°e (unless otherwise specified) 

Ch .... terittic Symbol Min. Typ. -. Unh. 

Standby supply current - MOS lavel. lee(sbl2 - - 90 I/A 
Detl 'n = OE = GNO - Data out = open 
CE =5.3V. Vpp = Vee =5.3 V 

V pp rlad current Ipp - - 9 I/A 
Data in =VIL - DatI out = open 

CE = DE =VIL. Vee =5.3 V 

OutPUt leakage current· COLEAK leEXl - - 6 I/A 
~t. in = VII •• .Ypp = Vee = 5.3 V 
OE =0.8 V,eE =2.2V, VOH =5.3 V 

Output lelkage current· PROGLEAK leEX2 - - 6 I/A 
DatI in = VIL' Oltl out = 5.3 V or VSS 
CE =0.8 V,DE =2.2 V, Vpp =26 V, Vee =5.3 V 

Input leakage current II - - 1 I/A 
Detlout = open, Vpp = Vcc = 5.3 V 
VI =S.3VorVss 

Low level input voltage VIL -0.1 - 0.8 V 

High 'evel input voltage VIH 2.0 - Vee + 1 V 

Low 'evel output current iOL mA 
Vee=Vpp=4.7V TTL (VOL =0.45 VI - - 2.1 

MOS (VOL =0.1 VI - - 0 

High level output current IOH I/A 
Vee = Vpp =4.7 V TTL (VOH = 2.4 VI - 600 - -

MOS (VOH =4.65 VI 0 - -

RECOMMENDED OPERATING CONDITIONS 

Ch.-.cteriltic Symbol Value Unh. 

SupplV voltage Vee S±5% V 

Minimum high level input voltage VIH + 2.0 to + 6.5 V 

Maximum low level input voltage VIL -0.1 to + 0.8 V 

High level programming voltage + 12.2'0 + 12.8 V 

Operating temperature Toper -55.0+ 125 °e 

11I0MSON SEMICONDUCTEURS 
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The ETC2732 is a high speed 32K UV erasable and electrically reprogram
mabie CMOS EPROM ideally suited for applications where fast turn
around, pattern experimentation and low power consumption are impor
tant requirements. 

• CMOS power consumption: 26.25 mW max active power, 0.53 mW 
max standby power 

• 4096 x 8 organization 
• Access time 350 ns, 450 ns or 550 ns 
• Single 5V power supply 
• Static - no clocks required 
• TTL compatible II0s during both read and program modes 
• Three .. tate output with OR-tie capability 

OElVpp CE 

A9 
I~ 

T tI 1 
AS 

Vee 24 ~ 

A7 
1 

A6 

Ali I~ 

[j] [ [j] 

I 
J2 Al A4 

A3 AI 

Bock lido _ : Vss 

CMOS 

SPECIFICATIONS 

PAD LAYOUT C32A 

PAD SIZE 0.1 xO.lmm 

DIE SIZE 5.54 x 3.61 mm 

DIE THICKNESS O.5Omm 

METALLIZATION AI (front side) 

PASSIVATION Pyrolitic oxide 

REVISION A 
QUALIFICATION 

LOT CASE DIL24 

07 

~ 06 

05 

~ 04 
~ 

03 

Vss 

.... 02 

~ 01 
~ 

00 
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MAXIMUM RATINGS (Notel 

Rotl", Symbol v ...... Unit 

Protrom supply voI.oge Vpp -0.6'0 + 14 V 

Inputs ",,1_ A9 (ex_. Vpp) VIN - 0.6'0 + Il.5 V 

InpulS 1101_ Vpp A9 - 0.6 '0 + 6.25 V 

Ma)(imum power dissipation Po W 
Programming -
Operating 1.0 

NOTE: "MAXIMUM RATINGS" ar. those values beyond which the safety of the device cannot be guerranted. They are not meant to implv 
that the devices Ihould be operated at theses limits. The lebll of electrical characteristics provides conditions for actual device 
operation. 

THERMAL CHARACTERISTICS 

Ch ... acteristic Symbol Value Unit 

Lead temperature (soldering lOs.' Tleed +300 ·C 

Junction temperature Ti + 160 ·C 

()peretlon case temperature (Note) Toper -55'0+ 125 ·C 

Storage temperature Tstg -65'0 + 125 ·C 

NOTE: The device will be f~nction.1 at 12S'C. ~owe"..r. lustsine, operation above 100°C will reduce data retlntion time. 

ELECTRICAL OPERATING CHARACTERISTICS 

Vee = 5 V ± 5 %, T amb = 25"e (unless otherwise specifiedl 

a.arKteristic Symbol Min. Typ. Mu. Unit. 

Supply &Ctlve current - TTL levets ICCI - - 10 mA 
Olta in = 0.8. 2.2 V - Data out = open 
CE =OE =VIL. VCC=5.lV. F = I MHz 

Supply active current - MOS levels 
Data in = 0.5.3 V - Data out = open 

ICC2 - - 5 mA 

CE =OE =0 V ;VCC =5.lV,F =1 MHz 

Supply standby current - TTL levels 
~t.ln =oe=VIL· Oataout = open 

ICC{sb)1 - - I mA 

CE=2.2V.Vpp = VCC=5.lV 

THOMSON SEMICONDUCTEURS 
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J ETC2732 

ELECTRICAL OPERATING CHARACTERISTICS 
Vee = 5 V ± 5 %, Tamb = 25°e (unless otherwise specified) 

Char8Cteriltic Symbol Min. Typ. -. Unit. 

Standby supply current - MOS levels 

Data in = De = GNO . Data out = open 
ICC(.bI2 - - 100 IJA 

CE =5.3 V. VCC =5.3 V 

Output leakage current - COLEAK ICEXI - - 6 IJA 
Dot. In = VIL. VCC = 5.3 V 
~=0.8 V. CE =2.2 V. VOH =5.3 V 

Output leakage current - PROGLEAK ICEX2 - - 6 IJA 
~t8 in =VIL - Data out:= ,5.3 V or Vss 
CE =0.8 V.OE =2.2 V. Vpp=26 V. VCC =5.3 V 

Input leakage current II - - 1 IJA 
Dat8 out:= open, Vee = 5.3 V 
VI = 5.3 V or Vss 

Low level input voltage VIL -0.1 - 0.8 V 

High 'evel input voltage VIH 2.0 - VCC+ 1 V 

Low level output current (TTL) IOL - - 2.1 mA 

VCC = Vpp = 4.7 V. VOL = 0.45 V 

High level output current (TTL) IOH - 500 - - IJA 
VCC =Vpp=4.7 V. VOH =2.4 V 

RECOMMENDED OPERATING CONDITIONS 

Characteristic Symbol Value Unit. 

Supply voltage VCC 5±5" V 

Minimum high level input voltage VIH + 2.0 to + 6.5 V 

Maximum low level input voltage VIL -0.1 to +0.8 V 

High level programming voltage + 12.2 to + 12.8 V 

Operating temperature Toper - 55 to + 125 ·C 

These specifications are subject to change without notice. 
Please inquire with our sales offices about the availability of the diff.rent products. 

THOMSON SEMICONDUCTEURS 
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i I: [.J:;~i.]:1 
COMPOfIIENTS 

-~~----SEMICONDUC1IURS 

The TS27C64 is a high speed 64K UV erasable and electrically reprogram
mabie EPROM ideally suited for applications where fast turn-around and 
patterne experimentation are important requirements_ 

• Fast Access time - 150ns, 2000s, 250ns, 300ns 
• Compatible to high speed microprocessors zero wait state 
• Low power consumption: active 20 mA (max.) 

standby 1 mA (max.) 
• Programming voltage: 12.5 V 
• High speed programming ( < 1 minute) 
• Electronic signature 

CMOS 

SPECIFICATIONS 

PAD LAYOUT : C64C 

PAD SIZE : 0.1 x O.lmm 

DIE SIZE : 3.17 x 2.87mm 

DIE THICKNESS : O.5Omm 

METALLIZATION : AI (front side) 

PASSIVATION : Pyrolitic oxide 

REVISION :A 

QUALIFICATION 

LOT CASE : DIL28 

AS A12 Vee A8 

:1: J~ 

00 02 Vss 04 06 

Bock lido bIu : Vss 

April 1987-1/3 
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JTS27C64 

MAXIMUM RATINGS (Note) 

_I", Symbol v ..... Unit 

Pr .... m supplV YOlt. Vpp 0.6 to + 14 V 

InpuU voi_ A9 'except V pp' VIN - 0.6 to + 13;5 V 

InputS ..,It. Vpp A9 - 0.6 to + 6.25 V 

Maximum power dillipetion Po W 

.................. -
Cpoml", 1.5 

NOTE: "MAXIMUM RATINGS" Ire tho .. valul. beyond whlch the .. fety of the device cannot be guarr.nted. They are not melnt to impty 
that the devices should be operated It theses limits. The table of electrical characteristics provides conditions for actuII device 
oper.tlo~. 

THERMAL CHARACTERISTICS 

Cherecteristic Symbol Value 

Lead temperature (soldering 10 s.) Tleed +300 

Junction temperature Tj ;. 160 

Operltion case temperature (Note' Topo, -55'0+ 125 

Storage temperature Tstg - 65 to + 125 

NOTE: The device will be f~nclion.l.t 12SOC. ,However .Iustainer operation above 100°C will reduce deta retencion time. 

ELECTRICAL OPERATING CHARACTERISTICS 
VCC = S V ± S %, T 8mb = 2S·C (unless otherwise specified) 

Chor_latlc Symbol Min. 

SUpply active current - TTL levels 
Data out = open, CE = VIL 

OE = VIH, VCC = 5.6 V 

Supply standby current - TTL levels 

Data out = open, CE = VIL 
OE =VIH, VCC =5.6V 

V pp read current 
Data In = V,H ~ Data out = open 

CE =VI~, OE =VIL, VCC =5.6 V 

ICC 

ICCllb1 

Ipp 

ntOMSON SEMICONDUCTEURS 
?:16 

-

-

-

TVp. Max. 

- 5 

- 1.5 

- 5 

Unit 

·C 

·C 

·C 

·C 

Unit. 

mA 

mA 

mA 



J TS27C64 

ELECTRICAL OPERATING CHARACTERISTICS 
Vee = 5 V ± 5 %. T 8mb = 25·e (unless otheowise specified) 

Chwecteriltic Symbol Min. Typ. Mo. Unh. 

Output leakage current leEX - - 10 JJA 
Vpp = Vee = VSS. Oe = VIL 

~ =VIH. VI =5.6VorVss 

Input I_kage current II - - 10 JJA 
Dot. out = Vpp = Vee = Vss 
VI =5.6 Vo. Vss 

Low I_I Input voltogo VIL -0.1 - 0.8 V 

High I_I Input voltllllO VIH 2.0 - Vee + 1 V 

Vo=Vpp=Vee =Vss 

Low level output current IOL - - 2.1 mA 

Vee =Vpp=4.5V. VOL =0.4 V 

High level output current IOH 400 - - JJA 
Vee =Vpp=4.5V. VOH =2.4 V 

RECOMMENDED OPERATING CONDITIONS 

a.-Istic Symbol Vol .. Unh. 

Supply voltogo Vee 5 ±5" V 

Minimum high I .... Input voltllllO VIH + 2.0 to + 6.5 V 

Maximum low level input voltage VIL -0.1 to + 0.8 V 

High I .... progromming volt. + 12.2to+ 12.8 V 

Operating temperatura Toper -55to+ 125 ·e 

The .. apecifications are subject to change without notice. 
Pl .... Inquire with our 18111 offi~ about the availability of the different producu. 

THOMSON SEMICONDUCTEURS 
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The TS27C256 is a high speed 256K UV erasable and electrically repro· 
grammable EPRO~ ideally suited for applications where fast turn-around 
and pattern experimentation are important requirements. 

CMOS 

SPECIFICATIONS 
• Fast access time - 15Ons, 200ns, 25Ons, 300ns 
• Compatible to high speed microprocessors zero wait state 
• Low power consumption: active 40 mA (max.) 

standby 1 mA (max.) 
• Programming voltage: 12.5 V PAD LAYOUT C256Vl 

• High speed programming PAD SIZE 0.1 xO.lmm 
• Electronic signature DIE SIZE 5.36 x 5.1Bmm 

DIE THICKNESS O.5Omm 

METALLIZATION AI (front side ) 

PASSIVATION Pyrolitic oxide 

REVISION A 

QUALIFICATION 

LOT CASE DIL28 

06 04 Vss 02 00 Al 

Vss 01 AD A2 

OE----il-El 

All--+EJ H--rr ~~ !Ittl L 11,1..1 
A9 A13 Vee A12 A6 A4 

Bock aldo _ : Vss 

April 1987·1/3 
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JTS27C266 

'XIMUM RATINGS (Note) 

Roti", Symbol v ..... Unit 

Program supply voltage vpp - 0.6'0 +'4 V 

Inpull ""'_ A9 C •• """, Vppl Viti - 0.6 to + '3.5 V 

Input • ..,1_ Vpp A9 - 0.6 to + 6.25 V 

Maximum power dillipetion Po W 

Programming -
Operating 1.0 

NOTE: "MAXIMUM RATINGS" Ire those values: beyond which the safety of the device cannot be guarranted. They .r. not meant to imply 
that the devices should be operated at uleses limits. The table of electrical characteristics provides condition, for actual device 
operation. 

THERMAL CHARACTERISTICS 

CharKt.ristic Symbol Value Unit 

Lead temperature (soldering 10 I.) TI •• d +300 ·C 

Junction temperature Tj + lGO ·C 

Operation case temperature (Noto) Toper -5510+ '25 ·C 

Storage temperature Tstg -65to + 125 ·C 

NOTE: The device will be f~nction.1 at 125°C. ~owever.lust.in.r operation above l000C will reduce deta retention time. 

ELECTRICAL OPERATING CHARACTERISTICS 
Vee = 5 V ± 5 %. T amb = 25·C (unless otherwise specified) 

Ch_ Symbol Min. Typ. -. Unit. 

Supply active current· TTL lavell ICC - - 32 mA 
Date In = 0 or 5 V - Data out = open 
ce =oe =0 v. Vpp =Vcc = 5.25 V. F =5 MHz 

Supply standby current - TTL levels ICCC..,) - - 1 mA 
o.t. in = V I H - Data out = open 
ce=OE =VIH;VCC=5.6 V 

V pp rud current Ipp - - 100 jJA 

Date in = 0 V - Data out = open 

ce=oe=oV.VCC=5V 

lMOMSON SEMICONDUCTEURS 
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JTS27C256 

ELECTRICAL OPERATING CHARACTERISTICS 
Vee = 5 V i 5 %, Tamb = 25°e (unless otherwise specified) 

Ch_11tic Symbol Min. Typ. Max. Unit. 

Output I .. kage current leEX - - 10 IJA 
~ =Vee=Vss, Dot. in =VIL 

=CE =VIH, VI =5.6 V orVSS 

Input INk. current II - - 10 IJA 
Dotoout=Vpp=Vee =VSS 

VI =5.6Vor Vss 

Low level Input voltege VIL -0.1 - 0.8 V 

High lowl input voltogo VIH 2.0 - Vee + 1 V 

VO=Vpp = Vee =Vss 

Low level output voltage VOL - - 0.45 V 

Vee =Vpp =4.5 V,IOL =2.1 mA 

H;gh 'eve' output voltage VOH 2.4 - - V 

Vee=Vpp=5V, 

Low level output currant IOL - - 2.1 mA 

Vee =Vpp=5V, VOL =0.45V 

High level output current IOH -400 - - IJA 
Vee=Vpp=5V ;VOH =2.4 V 

RECOMMENDED OPERATING CONDITIONS 

a..ctwistic Symbol Voluo Unit. 

Supply volt. Vee 5i5% V 

Minimum high level i~put voltage VIH + 2.0 to + 6.5 V 

Maximum low Jewl Input volt. VIL -0.1 to +0.8 V 

High 'eve' programming voltage + 12.2 to + 12.8 V 

()perating temperature Toper -55to+125 °e 

These specifications are subject to change Without notice. 
Please inquire with our 18111 offices about the availabil itv of the different products. 

THOMSON SEMICONDUCTEURS 
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Bipolar memories 



I Die prefix 

Pert number 

J TS71191C 

ORDERING INFORMATION 

I J I TS71191C 
-r-

I Standard 
part number 

Quality level 

E J V I N J T 

I x I X I 
I W 

I 

----r 
Revisio 

Quality level 

VoN 

Wafer - back finish 

1 : Silicon (std) 

Wafer· beck 
fini .. 

I z 1 I 2 

I X I 

nlOMSON SEMICONDUCTEURS 
B-2 

n 

Revi.ion 

A 



i I :t"0~i.](1 
COIIfIONEIm 

-~~----SEMICONDUCmlRS 

The TS71191C is programmable read-only memorie (PROM) organized in 
a 2048 words by 8-bit configuration and is field programmable. It is 
shipped in an unprogrammed form and has "0" in all locations. 

• Fast access time: 35 ns max 
• Temperature compensating circuits to achieve a wide range of operation 
• Low voltage programming 
• Highly reliable fuses Ti/W for ultra·fast programming 
• Low power Schottky technology 
• TTL compatible 

01 

02 

03 

GND 

04 

06 

06 

07 

Back side bias : Vee 

BIPOLAR 

SPECIFICATIONS 

PAD LAYOUT : L033 

PAD SIZE : 0.1 x O.lmm 

DIE SIZE : 4.63 x 2.42mm 

DIE THICKNESS : 0.5mm 

METALLIZATION : AI (frontside) 

PASSIVATION : Pyrolitic oxide 

REVISION :A 

QUALIFICATION 

LOT CASE : (CB-68) DIL24 

A3 

A4 

AS 

A6 

A7 

Vee 

AS 

A9 

Al0 

April 1987·1/3 
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,J 1::;1l1lfH; 

MAXIMUM RATINGS 

........ 
_IUPPIY 

Supply ..,1_ totround'"'-*-'_ .' 

Voltage applied to outputs 
Except during programming 

Ouring programming 

OutpUt current into outPUts during programming 
(max. duration of 1 I.) 

Input voltage ra,.. 

Input current 

Output link current (note 1) 

Maximum power dillipation (note 2) 

NOTES: 
1- Heat linking il recommended to reduce junction temperature 
Z-Mutt with stand the added Po due to short circuit teIt (E.G. lOS' 

THERMAL CHARACTERISTICS 

Ch., __ 

Lead temperature (soldering 5 s.) 

Temperature (ambient) under bias 

Maximum junction temperature 

Storage temperature 

ELECTRICAL OPERATING CHARACTERISTICS 
Vee = + 5.5 V, T amb = 2SOe (unless otheowise specified) 

........ 
Vcc 

Vo 

10 

VIN 

II 

10 (link) 

Po 

Symbol 

Tlead 

T.mb 

Tj 

Tng 

Ch--.l_ Symbol -. 
Supply_n, 
Ou,puts =groundOd, Vo =0 V 

ICC 

Low ..... input vol,. (Note 1) V'L 

High ..... Input volt. (Nota 1) VIH 

NOTES: 

1-Peromo\er1 no ..... illed in MIL 38510 
2- Th .... ;,ar.met.rs .... not 100" tested. 

11I0MSON SEMICONDUCTEURS 
B-4 

-

0.8 

-

- Unit 

5±5% V 

-0.5 to + 7.0 V 

V 
- 0.5 to Vee max. 

550 mA 

- 0.5 to Vee max V 

-30to+5 mA 

100 mA 

1.02 W 

V ..... Unit 

270 °e 

- 55'0 + 125 °e 

175 e 
-65'0+165 °e 

Typ. -. Unit. 

- 185 mA 

- - V 

- 2.5 V 



ELECTRICAL OPERATING CHARACTERISTICS 
Vee = + 5.5 V, Tamb = 25°e (unless otherwise specified) 

Cherecteristic Symbol Min. Typ. 

Low 'evel input current 
V, =0.45 V 

High level input current 

V'H=5.5V 

Maximum input current at VIH min (Note l' 

VCC = VCC max, V, = 2.7 V 

Input clamp yo!t. 

VCC =4.5 V,"N = -18 mA 

Low level output voltage 

VCC = 4.5 V, V, = V,H or V'L,'OL = 16 mA 

High level output voltage 

VCC =4.5V, V, =V'H or V'L,'OH =2 mA 

High impedance (off--5tat81 output low current 

Vo =0.5 V 

High impedance (off.statel output high current 

CEI =2.4 V, CE2=CE3 =0.4 v. Vo =5.5 V 

Short circuit output current INot. 2) 

Chip enable to output delay 

CE1,CE2,CE3toOI -08 

Address to output delay (AO-A 10 to Q1-08) 

VCC = 4.5 V and 5.5 V, CL = 30 pF 

Input capacitance (Note 2) 

V,=2V,F=IMHz 

Output capacitance (Note 2) 

V,=2V,F=IMHz 

NOTES: 

1-Parameters no specified in MIL 38510 
2- Theses parameters are not 100 % tested. 

RECOMMENDED OPERATING CONDITIONS 

Ch_Kterittic 

Supply voltage 

Minimum high _, Input vol,-

Maximum low level Input voltage 

Normalized fanout (each output) 

Operating temperature 

Symbol 

Vee 

V,H 

V,L 

Toper 

',L -

"H -

II -

V'C -

VOL -

VOH 2.4 

10ZL -

10ZH -

lOS -15 

'CE 5 

'ACC 5 

C, -

Co -

V.lu. 

+4.5 to+5.5 

+2.0 

+0.8 

16 

-66'0+125 

These specifications are subject to change without notice. 

-

-

-

-

-

-

-

-

-
-

-

-

-

Please inquire with our sales offices about the availability of the different products. 

THOMSON SEMICONDUCTEURS 
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Rhx. Unit. 

-250 I'A 

50 I'A 

NT I'A 

- 1.2 V 

0.5 V 

- V 

-60 I'A 

60 I'A 

-85 mA 

50 nl 

100 no 

5 pF 

8 pF 

Unit 

V 

V 

V 

mA 

°c 
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Power transistors 



ORDERING I",FORMATION 

_ 1101 V 1 

" 

Die prefix , . Quality level 

E-V-N-T-W 

Wafer - back finish 

Standard part number 10: Sublayer + Au 

Quality laval 
Wafer - back 

Part number 
finish 

Revision 

E V N T W Z 10 

J 8T08812 X X X X X X B 

J 8Tl1812 X X X X X X B 

J 8T20812 X X X X X X B 

J BT24812 X X X X X X B 

J 8T30812 X X X X X X B 

J 8T50812 X X X X X X B 

J 8T60812 X X X X X X B 

J 8T06B20 X X X - X X X B 

J 8TlOB20 X X X X X X B 

J 8T25820 X X X X X X B 

J 8T40820 X X X X X X B 

J 8T05825 X X X X X X B 

J 8T08825 X X X X X X B 

J BTl6B25 X X X X X X B 

J BT35825 X X X X X X B 

J BTlOB30 X X X X X X a 
J BT30830 X X X X X X B 

J BT02B45 X X X X X X B 

J BT05B45 X X X X X X B 

J BT08B45 X X X X X X B 

J BTl 2845 X X X X X X B 

J BTl6B45 X X X X X X B 

11I0MSON SEMICONDUCTEURS 
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il:[·)"'~i·)(1 
CO_Em 

-~~----SEMlCONDUClIURS 

High speed transistor suited for low voltage applications. 
High frequency and efficiency converters switching regulators motor 
control. 

E 

B 

SUPERSWITCH 

SPECIFICATIONS 

MASK : 318 
DIE SIZE : 3.17 x 3.17mm 
DIE THICKNESS : 0.4mm ± 0.05 
METALLIZATION : AI (front sidel 

: Sublayer + Au 
(back sidel 

PASSIVATION : Thermal oxide 

PRODUCT ISSUE : BUV26 

QUALIFICATION 
LOT CASE : T03 

April 1987·1/2 
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MAXIMUM RATINGS 

Ret .... 

Collector-emftter volt ... · 

Coilector-but voitoge 

Emitter-base voltage 

Collector current 

Base current 

Junction temperature 

ELECTRICAL OPERATING CHARACTERISTICS 
Tamb = 25·C (unless otherwise specified I 

OFF CHARACTERISTICS 

Ch ..... istic 

Collector· emitter breakdown voltage 
18=0. Ic=SOmA 

Collector· emitter cut-off current 
VCE=IBOV, VBE =0 

RBE = SOn 

Emitter·base cut-off current 
VBE=-7V, IC=O 

Forward current gain 
VCE=5V,IC=IA 

ON CHARACTERISTICS 

Collector· emitter saturation voltage 
IC=BA.,IB=O,8A 

Base-emitter saturation voltage 
IC= 8 A, IB= 0,8 A 

oJ ts I Ul:USl .o!: 

"mba! 

VCEO 

" VCBO 

VEBO 

IC 
ICM 

IB 
IBM 

Tj 

Symbol Min. 

V(BR)CEO 100 

ICES -
ICER -
lEBO -

hFE -

VCE sa' -

VBE .. , -

These specifications are subjet to change without notice. 

V_ 

90 

180 

7 

14 
25 

4 
6 

-65'0 + 175 

Typ. 

-

-
-
-

-

-

-

Please inquire with our sales offices about the availability of the different products. 

Printed In France 

11tOMSON SEMICONDUCTEURS 
9-4 

Unit 

V 

V 

V 

A 

A 

·C 

-. Unit 

- V 

mA 
0.1 
0.2 

1 mA 

60 -

1.5 V 

2 V 



il:['M~i'UI 
COIIPOfIIENTS 

-~~----SEMICONDUC'lEURS 

Higher efficiency due to 
- Fast switching times 
- Low switch ing losses 
- Low on-state voltage drop 
- Base current requirements 

B 

SUPERSWITCH 2 

SPECIFICATIONS 

RACE PROCESS 
DIE SIZE 
DIE THICKNESS 
METALLIZATION 

PASSIVATION 

PRODUCT ISSUE 

QUALIFICATION 
LOT CASE 

: 319 
: 3.78 x 3.78mm 
: 0.4mm ± 0.05 
: AI (front side) 
: Au (back side) 

: Planar + polyamide 

: 8UW90 

: T03 

April 1987-1/2 
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MAXIMUM RATINGS 

IIetInt 

Collec:tor..,mitter voltage 

Collector...mtter voltage 

Emltter-bese voltage 

CoIt.ctor current 

Base current 

Junction temperature 

ELECTRICAL OPERATING CHARACTERISTICS 
Tamb = 25°C (unless otherwise specified) 

OFF CHARACTERISTICS 

Ch_lICteristic 

Collector· emitter breakdown voltage 
IB=O. Ic=50mA 

Collector· emitter cut~ff current 
Vce=I60V. VBE=O 

RBe =10Q 

Emitter-base cut~ff current 
VBE=-7V. IC=O 

Forward current gain 
Vce=5V.lc=IA 

ON CHARACTERISTICS 

Collector· emitter saturation voltage 
IC=11A.IB=1.1" \ 

BaS4Htmitter saturation voltage 
IC=l1 A,IB=I.1 A 

J tsilltsl" 

1Iy-

VCEO 

1 VBE =-1.5 V VCEV 

VEBO 

ICIRMS) 
ICM 

IBIRMS) 
IBM 

Tj 

Symbol Min. 

VIBRICEO 100 

ICES -
ICER -
leBO -

hFe -

Vee sat -

VSEsat -

These specifications are subJet to change without notice. 

v_ 
125 

250 

7 

20 
30 

4 
6 

-6510+ 175 

Typ. 

-

-
-
-

-

-

-

Please inquire with our sales offices about the availability of the different products. 

Printed In F....,w 

11I0MSON SEMICONDUCTEURS 
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Unit 

V 

V 

V 

A 

A 

°c 

M8X. Unit 

- V 

rnA 
0.1 
0.2 

1 mA 

60 -

1 V 

1.6 V 



Higher efficiency due to 
- Fast switching times 
- Low switching losses 
- Low on-state voltage drop 
- Base current requirements 

E 

B 

SUPERSWITCH 2 

SPECIFICATIONS 

RACE PROCESS : 317 
DIE SIZE : 4.4B x 4.4Bmm 
DIE THICKNESS : 0.4mrn ± 0.05 
METALLIZATION : AI (front side) 

: Au (back side) 

PASSIVATION : Planar+polyamide 

PRODUCT ISSUE : BUW50 

QUALIFICATION 
LOT CASE : T03 

April 1987·1/2 
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MAXIMUM RATINGS 

Ratine 

Collecto,-emitter voltage 

COllector ..... l ..... vol_ 

Emitter-base voltage 

Collector current 

Base current 

Junction temper.ture 

ELECTRICAL OPERATING CHARACTERISTICS 
Tamb = 25°C (unless otherwise specified) 

OFF CHARACTERISTICS 

Characteristic 

Collectol" . emitter breakdown voltage 
IB=O, IC=50rnA 

Collector· emitter cut-off current 
Vce=250V, VBe=O 

RBe = 10 n 
Emitter-base cut-off current 
VBE=-7V, IC=O 

Forward current gain 
VCE=5V,IC=1A 

ON CHARACTERISTICS 

Collector· emitter satur.tion voltage 
IC=20 A.IB =2 A 

Base-emitter saturation voltage 
IC=20A.IB=2A 

I 

Sy-

vcEio 
Vse=-J·IiV Vct.V 

VESO 

ICIRMS) 
ICM 

ISIRMS) 
ISM 

Tj 

Symbol Min. 

V(BR)CEO 125 

ICES 
ICER 

lEBO 

hFe 

veE sat 

veE", 

These specifications ,1m subjet to (:hange without notice. 

V_ 

125 

250 

7 

25 
50 

6 
12 

-6510+ 175 

Typ. 

Please inquire with our sales offico~ about tho availability of the different products. 

Printed in Fruce 

11tOMSON SEMICONDUCTEURS 
9-a 

Unit 

V 

V 

V 

A 

A 

°c 

Mex. Unit 

V 

rnA 
0.1 
0.2 

0.5 rnA 

70 

V 

1.6 V 



. Suitable for motor drives. converters SMPS and UPS. 

. Mains: Medium voltage supply. 

Features 

{IF> 10 at IC = 30 A. 
High efficiency. 
Very low saturation voltage. 
Rectangular safe operating area. 
Wide accidental overload area. 

E 

B 

SUPERSWITCH 2 

SPECIFICATIONS 

RACE PROCESS 
DIE SIZE 
DIE THICKNESS 
METALLIZATION 

PASSIVATION 
PRODUCT ISSUE 

QUALIFICATION 
LOT CASE 

: 320 
: 5.14x4.10mm 
: 0.4mm ± 0.05 
: Sublayer + Au 
: (front side) 
: or Ag (back side) 

: Planar + polyamide 
: BUTeo 

: T03 

Aprill!1117·1/2 
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MAXIMUM RATINGS 

IhtIftt 

CoIlector....,l ..... "",_c 

CoII.-...... _""I_ 

Emltter--base volt8ge 

Collector current 

Base current 

Junction temperature 

ELECTRICAL OPERATING CHARACTERISTICS 
T !1mb = 25"C (unless otherwise specified) 

OffCHARACTER~KS 

Ch_iItic 

Collector· emittlr brnkdown voltage 
IB=O, IC=50mA 

Collector - bne cut off current 
VCS =200 V , le=O 

Collector.mltter cut-off current 
Vce=200V, RBe=10n 

Emitter-bue cut-off current 
Vse=-7V,IC=0 

Forward current g.ln 
Vce=5V,lc=2.5A 

ON CHARACTERISTICS 

Collector - emitter saturation voltage 
IC=12 A,IS = 0.6 A 

ease-emitter saturation voltage 
IC =12 A,IS=0.6 A 

oJ IS 14!:41S1 " 

s, ...... 

Vceo 

I VIE =-1.5V Vcev 

VEBO 

IE(RMSI 
IEM 

IB(RMSI 
IBM 

Tj 

S,mbol Min_ 

V(BRICEO 125 

ICBO -

leeR -
leBO -

hFe -

veE 581 

VSE .. , 

These specifications af. sub; •• to change without notice. 

V_ 

125 

200 

7 

16 
32 

5 
10 

- 65'0 + 150 

Typ. 

-

-

-
-

-

Please inquire with our sales offices about the availability of the different products. 

Printed In F ...... 

11I0MSON SEMICONDUCTEURS 
9-10 

Unit 

V 

V 

V 

A 

A 

·C 

Max. Unit 

- V 

rnA 
0.1 

mA 
0.2 

1 rnA 

70 -

0.9 V 

1.3 V 



High current, high speed transistor suited for low voltage applications: 
- High frequency and efficiency converters. 
- Switching regulators. 
- Motor controls. 

E 

B 

SUPERSWITCH 

SPECIFICATIONS 

RACE PROCESS : 315 
DIE SIZE : 5.14 x 5.14mm 
DIE THICKNESS : 0.4mm ± 0.05 
METALLIZATION : AI (front side) 

: Au (back side) 

PASSIVATION : Planar+polyamide 

PRODUCT ISSUE : BUW48 

QUALIFICATION 
LOT CASE : T03 

April 1987·1/2 

43,AvenuedeI'Europe- 78140VELIZY-VILLACOUBLAY/FRANCE -Tel. :(1 )39.46.97.19 -TelexTCSF 204780F -Telecopie (1)39.46.52.64 
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212 

MAXIMUM RATINGS 

Rati", 

Collector-emltter voltage 

CoUector .. mitter YO't. 

Emitter-base voltage 

Collector current 

Base current 

Junction temperature 

ELECTRICAL OPERATING CHARACTERISTICS 
Tamb = 25°C (unless otherwise specified) 

OFF CHARACTERISTICS 

Ch.rKteristic 

Collector - emitter breakdown voltage 
le=O. le=SOmA 

Collector· emitter cut-off current 
VeE =l60V. VeE =0 

ReE = 

Emitter-base cut-off current 
VeE=-7V. IC=O 

Forward current gain 
VCE =SV.le= SA 

ON CHARACTERISTICS 

Collector· emitter saturation voltage 
IC=15A.le= 1.5 A 

Base.emitter saturation voltage 
Ie =15 A.le= 1.5 A 

J BT30B12 

Symbol 

VCEO 

. " Veex 
VEBO 

IC 
ICM 

IB 
IBM 

Tj 

Svmbol Min. 

VCeRICEO BO 

leES -
leER -
IEeO -

hFE -

VeE sal -

VSEsat -

These specifications are subjet to change without notice. 

Value 

60 

120 

7 

30 
45 

B 
12 

-65to + 175 

Typ. 

-

-
-
-

-

-

-

Please inquire with our sales offices about the availability of the different products. 

Printed I" France 

11IOMSON SEMICONDUCTEURS 
9-12 

Unit 

V 

V 

V 

A 

A 

°c 

Mex. Unit 

- V 

mA 
0.1 
0.2 

1 mA 

70 -

0.5 V 

1.4 V 



il:[.l.'J&i.]~1 
COMPONENtS 

-~~----SEMICONIIUC1IUIIS 

Higher efficiency due to 
- Fast switching times 
- Low switching losses 
- Low on-state voltage drop 
- Base current requirements 

B 

SUPERSWITCH 2 

SPECIFICATIONS 

RACE PROCESS : 316 
DIE SIZE : 6.02 x 6.02mm 
DIE THICKNESS : 0.4mm ± 0.05 
METALLIZATION : AI (front side) 

: Au (back side) 

PASSIVATION : Planar + polyamide 

PRODUCT ISSUE : BUV60 

QUALIFICATION 
LOT CASE : T03 

April 1987·1/2 

43. Avenue de I"Europe - 78140VELIZY-VILLACOUBLAY/FRANCE - Tel. :(1)39.46.97.19· Telex TCSF 204780F - Telecopie :(1)39.46.52.64 
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2/2 

MAXIMUM RATINGS 

Rat ... 

COII_or ..... I«. voI_ 

CoI_ ...... tter voI_ 

Emitter..,.. volt .. 

Collector current 

Base current 

Junction temperetur. 

ELECTRICAL OPERATING CHARACTERISTICS 
T ~mb = 2S·C (unless otherwise specified) 

OFF CHARACTERISTICS 

Ch-.cteristic 

Collector - emitter breakdown voltage 
IB=O, IC=50mA 

Collector - t.Ie cut-off current 
VCB=250V. IE=O 

Collector.mltter cut-off current 
Vce=250V. RBE=400 

Emitter-base cut-off current 
VSE=-7V.IC=0 

Forward currant geln 
VCE =4 V,IC=2.5A 

ON ClfARACTERIST1CS 

Collector. emitter saturation voltage 
IC=15A,.IB=I.5A 

Base-emitter saturation voltage 
IC=20A,IB=0.9A· 

I 

.. BTtjOB12 

Sy-

Vceo 

Vae=..., tRv Vcev 

VEBO 

ICIRMS) 
ICM 

IBIRMS) 
IBM 

Tj 

Symbol Min. 

VIBR)CEO 125 

ICBO -

ICER -
IESO -

hFE -

VeE Sit -

VBesa, -

These specifications are subJet to change without notice. 

V_ 

125 

250 

7 

50 
80 

10 
IS 

-65'0+200 

Typ. 

-

-

-
-

-

-

-

Plea58 inquire with our sales offices about the availability of the diff.rent products. 

THOMSON SEMICONDUCTEURS 
9-14 

Unit 

V 

V 

V 

A 

A 

·C 

Mox. Unit 

- V 

mA 
0.1 

mA 
0.2 

1 mA 

70 -

0.5 V 

1.3 V 



High current, high speed transistor suited for power conversion applica· 
tions high efficiency converters motors controls. 

Higher efficiency due to: 
. Less base current requirements. 

E2 

B 

SUPERSWITCH 

SPECIFICATIONS 

RACE PROCESS : 314 
DIE SIZE : 8.7 x 5.6mm 
DIETHICKNESS : O.4mm±O.05 
METALLIZATION : AI (frontside) 

: Au (back side) 

PASSIVATION : Planar+polyamide 

PRODUCT ISSUE : BUT90 

QUALIFICATION 
LOT CASE : T03 

El 

April 1987·1/2 

43, Avenue de !,Europe. 78140VELIZV·VILLACOUBLAY/FRANCE· Tel. (1) 39.46.97.19· Telex TCSF 204780F· Telecopie: (1) 39.46.52.64 
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2/2 

MAXIMUM RATINGS 

R ...... 

Collector4mltter voltage 

CollKtot .. mittet YOltage 

Ernittet-bllse voltege 

Collector current 

Sase current 

Junction temperature 

ELECTRICAL OPERATING CHARACTERISTICS 
Tamb = 25°C (unless otherwise specified) 

OFF CHARACTERISTICS 

CharKteristic 

Collector· emitter breakdown voltage 
IB=O. Ic=50mA 

Collector· emitler cut-off current 
VCE=200V. VBE=O 

RBe = 1011 

Emitler-base cut-off current 
VBe=-101( IC=O 

Forward current gain 
VCE=5V.IC=2.5A 

ON CHARACTERISTICS 

Collector· emitler saturation voltage 
Ie =30A.IB = 3A 

Sase-emitter saturation voltage 
Ie =35 A. IB = 1.75 A 

I 

J BT60B12 

Symbol 

Vceo 

VBe =-1.5 V Vaw 

VeBO 

IC(RMS) 
ICM 

IB(RMS) 
IBM 

Tj 

Symbol Min. 

V(BR)CEO 125 

ICES 
ICER 

lEBO 

hFE 

Vee .. , 

VBe .. , 

These specifications are subjet to change without notice. 

v ..... 

125 

200 

10 

50 
120 

12 
32 

-65.0+200 

Typ. 

Please inquire with our sales offices about the availability of the different products. 

Printed In FqnCl 

11tOMSON SEMICONDUCTEURS 
9-16 

Unit 

V 

V 

V 

A 

A 

°c 

Max. Unit 

V 

mA 
0.1 
0.2 

mA 

75 

0.6 V 

1.3 V 



Higher efficiency due to 
- Fast switching times 
- Low switching losses 
- Low on-state voltage drop 
- Base current requirements 

E 

B 

SUPERSWITCH 2 

RACE PROCESS : 319 
DIE SIZE : 3.7B x 3.78mm 
DIE THICKNESS : 0.4mm ± 0.05 
METALLIZATION: AI (front side) 

: Au (back side) 

PASSIVATION : Planar + polyamide 

PRODUCT ISSUE : BUW91 

QUALIFICATION 
LOT CASE : T03 

April 1987·112 

43. Avenue de I"Europe . 78140VELlZY·VILLACOUBLAY IF RANCE • Tel. ;(1)39.46.97.19 -Telex TCSF 2047BOF -Telecopie; (1)39.46.52.64 
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2/2 

? . 

MAXIMUM RATINGS 

........ 
CoI __ voIU!II 

CoI_ ....... voIU!II .' 

Emltter'- vol_ 

Colfector current 

S-cumnt 

Junction tempemure 

ELECTRICAL OPERATING CHARACTERISTICS . 
T.,m, = 25"c (un'" otherwise specif"..cI1 

OFFCHARACTERnrrKSI 

ao..-nlc 
p>lIoctOt' • omit ... ___ vol,oge 

IS=O. IC=50mA 

Collector· emitter cut-off currenl 
Vce= 3OOV. Vse=O 

RSE=10n 

Emiller-bese cul-off current 
VSE=-7V. IC=O 

ForWM'd current gain 
Vce=5V.lc=1 A 

ON CHARACTERISTICI I 

Collector· emiller saturation volt8ge 
IC= SA.IS=O.8A 

a..e-emltter saturetion voltage 
IC:= SA. IS"" O.SA 

~ 
V~O 

I .. V .. --l.&V, Vee"', 

. "EBO 

ICIRMS) 
ICM 

IBIRMS) 
IBM 

Tj 

Symbol Min. 

VISRICeO 200 

'ees -
leeR -
leso -

hFe -

Vce .. , -

Vse ... -

Thno spocIflcotlonl •• subje' to change wI'hout nOtlco. 

V_ 

200 

~ ... ,.. 3!?,C! ~'. .. 

7 

15 
20 

3 
5 

-65'0+ 175 

Typ. 

-

-
-
-

-

-

-

Pi .... inquire with our tel. offices ebout the eveilabillty of tha diff .... nt product.s. 

ntOMSON SEMICONDUCTEURS 
9-18 

Unit 

V 

V 

V 

A 

A 

DC 

r.. •. Unit 

- V 

mA 
0.1 
0.2 

1 mA 

60 -

0.9 V 

O.S V 



Higher efficiency due to 
- Fast switr'ling times 
- Low switching losses 
- Low on-state voltage drop 
- Base current requirements 

B 

1~_S_U_P_E_R_S_W_I_T_C_H_2_---.J 
SPECIFICATIONS 

RACE PROCESS : 317 
DIE SIZE : 4_48 x 4.48mm 
DIE THICKNESS : 0.4mm ± 0.05 
METALLIZATION : AI (front side) 

: Au (back side) 

PASSIVATION : Planar+ polyamide 

PRODUCT ISSUE : 8UW51 

QUALIFICATION 
LOT CASE : T03 

April 1987-1/2 

43. Avenue de I'Europe - 78140VELlZY-VILLACOUBLAY/FRANCE -Tel. (1) 39.46.97.19 - Telex TCSF 204780F -Telecopie: (1) 39.46.52.64 
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212 

MAXIMUM RATINGS 

Rninl 

CoIlector .. mitter voltage 

Collector_ltt.r YOlt., T 
Emltter-base voltage 

Collector current 

Sase current 

Junction temperature 

ELECTRICAL OPERATING CHARACTERISTICS . 
T 8mb = 25" C (unless otherwise specified) 

OFF CHARACTERISTICS 

Collector· emitter breakdown voltage 
IS=O. Ic=50mA 

Collector· emitter cUl-off current 
Vce=300V. VBe=-1.5V 

RBe=IOn 

Emitter-base cut-off current 
VBE=-7V. IC=O 

Forward current gain 
VCE=4V.IC=IA 

ON CHARACTERISTICS 

Collector· emitter saturation voltage 
IC =10 A. IS = 1 A 

Base-emitter saturation voltage 

IC = 10 A. 18 = 1 A 

J BT10B20 

Symbol 

Vceo 

VBE=-1.5V Vcev 

VEBO 

ICIRMS) 
ICM 

IBIRMS) 
IBM 

Tj 

Symbol Min. 

VISR)CEO 200 

ICES 
ICER 

IESO 

hFE 

Vee sal 

VBEsa, 

These specifications are subjat to change without notice. 

VIIue 

200 

300 

7 

20 
28 

4 
7 

-65to + 175 

TVp. 

Please inQuire with our sales offices about the availability of the different products. 

Printed in Franc. 

11I0MSON SEMICONDUCTEURS 
9-20 

Unit 

V 

V 

V 

A 

A 

·C 

M.k. Unit 

V 

rnA 
0.1 
0.2 

rnA 

60 

0.9 V 

1.4 V 



Higher effic iency due to 
- Fast switching times 
- Low switching losses 
- Low on-state voltage drop 
- Base current requirements 

E 

B 

SUPERSWITCH 2 

SPECI FICA TlONS 

RACE PROCESS : 316 
DIE SIZE : 6.02 x 6.02mm 
DIE THICKNESS : 0.4mm ± 0.05 
METALLIZATION : AI (front side) 

: Au (back side) 

PASSIVATION : Planar + polyamide 

PRODUCT ISSUE : BUV61 

QUALI F ICATION 
LOT CASE : T03 

April 1987·1/2 

43. Avenue de I"Europe. 7B140VELlZY-VILLACOUBLAY/FRANCE· Tel.: (1)39.46.97.19 - Telex TCSF 2047BOF - Telecopie :(1)39.46.52.64 
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212 

MAXIMUM RATINGS 

IIMlntI 

CoIlector4mltter voltage 

COI_ ..... i ........ i_ 

Emltter-base voltage 

Collector current 

Ba .. current 

Junction temperature 

ELECTRICAL OPERATING CHARACTERISTICS 
T amb '" 2SoC (una .. ~Isa specified) 

OFF CHARACTERISTICS 

Chareet.,istie 

Collector ~ emittar breakdown voltage 
IB=O. IC=50mA 

Collector· emitter cut-off current 
VCE = 250V. VBE=O 

RBE = IOn 

Emitter-base cut-off current 
VBE=-7V. IC=O 

Forward current gain , 
VCE=5V.IC=5A 

ON CHARACTERISTiCS • 

Collector - emitter saturation voltage 
IC = 12 A.IB= 1.2 A 

Sase-emitter saturation voltage 

IC = lOA.IB =2 A I 

J BT25B20 

.. -
Vceo 

Vcev 

VEBO 

iCIRMS) 
ICM 

IBIRMS) 
IBM 

Tj 

Symbol Min. 

VIBRICEO 200 

ICES -
ICER -
lEBO -

hFE -

VeE sal -

VBEsat -

These specifications are subjet to change without notice. 

v_ 

200 . 

300 

7 

50 
75 

8 , 
15 

-6510+200 

Typ. 

-

-
-

-

-

-

-

Plaase inquire with our lilies offices about the availability of the different products. 

Pri ..... In France 

THOMSON SEMICONDUCTEURS 
9-22 

Unit 

V 

V 

V 

A 

A 

°c 

M ••. Unit 

- V 

mA 
0.1 
0.2 

1 mA 

60 -

0.6 V 

1.5 V 



High current, high speed transistor suited for low voltage applications. SUPERSWITCH 
High current capability. 

• Low saturation voltage. 

SPECIFICATIONS 

RACE PROCESS : 314 
DIE SIZE : 8.7 x 5.6mm 
DIE THICKNESS : 0.4mm ± 0.05 
METALLIZATION : AI (front side) 

: Au (back side) 

PASSIVATION : Planar+ polyamide 

PRODUCT ISSUE : BUT91 

QUALIFICATION 
LOT CASE : T03 

B 

April 1987·112 

43,Avenuedel'Europe· 78140VELlZY·VILLACOUBLAY/FRANCE· Tel. (1 )39.46.97.19· TelexTCSF204780F· Telecopie :(1 )39.46.52.64 
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2/2 

MAXIMUM RATINGS 

R0tin8 

Collector.mitter voltage 

CoUector.miner voltage 

E mitter·base voltage 

Collector curr,nt 

Sase current 

Junction temperature 

ELECTRICAL OPERATING CHARACTERISTICS 
Tamb = 2Su C (unless otherwise specified) 

OFF CHARACTERISTICS 

Characteristic 

Collector· emitter breakdown voltage 

IB =0. IC=50mA 

Collector· em iller cut-off current 

VCE=3OOV. VBE =0 
RBE = 10 n 

Emitter-base cut-off current 

VBE=-10V. IC=O 

Forward current gain 

VCE=4V.IC=5A 

ON CHARACTERISTICS 

Collector· emitter saturation voltage 
IC=20A.IB=IA 

Base-emitter saturation voltage 
Ic=20A.le=l A 

J BT40B20 

By-

VCEO 

I VBe -- 1.5 V VCEV 

VeBO 

ICIRMS) 
ICM 

IBIRMS) 
IBM 

Tj 

Symbol Min. 

V(BR)CEO 200 

ICES -
ICER -
lEBO -

hFE -

VeE sat -

VeEsal -

These specifications are subjet to change without notice. 

v .... 

200 

300 

10 

50 
70 

10 
15 

- 6510 + 200 

Typ. 

-

-
-
-

-

-

-

Please inquire with our sales offices about the availability of the different products. 

Printed In France 

THOMSON SEMICONDUCTEURS 
9-24 

Unit 

V 

V 

V 

A 

A 

°c 

Max. Unit 

- V 

mA 
0.1 
0.2 

1 mA 

70 -

1 V 

1.3 V 



Higher efficiency due to 
- Fast switching times 
- Low switching losses 
- Low on .. tate voltage drop 
- Base current requirements 

B 

SUPERSWITCH 2 

SPECIFICATIONS 

RACE PROCESS : 319 
DIE SIZE : 3.78 x 3.78mm 
DIE THICKNESS : 0.4mm ± 0.05 
METALLIZATION: AI (frontsidel 

: Au (back sidel 

PASSIVATION : Planar+ polyamide 

PRODUCT ISSUE : BUW92 

QUALIFICATION 
LOT CASE : T03 

April 1987·1/2 

43. Avenue de I"Europe- 78140VELlZY·VILLACOU8LAY/FRANCE -Tel. :(1139.46.97.19- Telex TCSF 204780F -Telecopie :(1139.46.52.64 
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2/2 

MAXIMUM RATINGS 

Rotint 

CoIlector ..... 1tter ""'!-eO 

Collector_tter volUgo 

Emltter-beM vol!-eO 

Collector current 

Be,. current 

Junction temperature 

ELECTRICAL OPERATING CHARACTERISTICS 
T.mb = 25·C (unl .. otherwise specified) 

OFF CHARACTERISTICS 

a. ... .cteristic 

Collector - emiuer breakdown voltage 
IB=O. IC=50mA 

Collector· emitter cut~ff current 
VCE = 360V. VBE =0 

RBE=10n 

Emltter-bese cut-off current 
V8E=-7V. IC=O 

Forward current gain . 
VCE=5V.IC=1.6A 

ON CHARACTERISTICS 

Collector - eminer satur.tlon voltage 
IC= 5A ,IB= 0.5A 

Base .. mitter saturation voltage 
IC=4A,18=0.4A 

J BTQ~B~!t 

Symbol 

Vceo 

Vcev 

VE80 

IC(RMS) 
ICM 

18(RMS) 
IBM 

Tj 

Symbol Min. 

V(BRICEO 260 

tCES -
ICER -
lEBO -

hFE -

Vee sat -

VSEsat -

These specifications are subja. to change without notice. 

V_ 

250. 

360 

7 

12 
18 

2.5 
4 

- 65 to + 175 

Typ. 

-

-
-
-

-

-

-

Please inquire with our .. I~ offices about the availability of the different products. 

PrInted tn F,.nce 

THOMSON SEMICONDUCTEURS 
9-26 

Unit 

V 

V 

V 

A 

A 

·C 

M.x. Unit 

- V 

mA 
0.1 
0.2 

1 mA 

60 -

1 V 

1.3 V 



Higher efficiency due to 
- Fast switl..lling times 
- Low switching losses 
- Low on-state voltage drop 
- Base current requirements 

B 

SUPERSWITCH 2 

SPECIFICATIONS 

RACE PROCESS : 317 
DIE SIZE : 4.48 x 4.48mm 
DIE THICKNESS : 0.4mm ± 0.05 
METALLIZATION: AI (front side) 

: Au (back side) 

PASSIVATION : Planar + polyamide 

PRODUCT ISSUE : BUW52 

QUALIFICATION 
LOT CASE : T03 

April 1987·1/2 

43. Avenue de rEurope - 78140VELlZY-VILLACOUBLAY/FRANCE -Tel.:(1 )39.46.97.19 - Telex TCSF 204780F· Telecopie: (1 )39.46.5264 
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2/2 

MAXIMUM RATINGS 

Ratl ... 

CollKtor .. mlttor volt. 

Collector-emlttor wlUogo J 
Emltter-b ... volt. 

Collector current 

Base current 

Junction temperature 

ELECTRICAL OPERATING CHARACTERISTICS 
T amb = 25u C (un'" otherwil8 specified) 

OFF CHARACTERISTICS 

Ch ..... ct.,istic 

Collector - eminer breakdown voltage 

'B=O. 'c=50mA 

Collector· emitter cut-off current 

VCE =350V. VBE =0 
RBE = IOn 

Emitter-base cut-off current 
VBE=-7V. IC=O 

Forward current gain . 
VCE =5 V.lc = I.SA 

ON CHARACTERISTICS 

Collector - emitter saturation voltage 
IC = SA. IB = O.S A 

Base-emitter saturation voltage 
'C= SA.IB=O.SA 

"'-
VCEO 

Vae,=-I.5V VCEV: 

VEBO 

'CIRMSI 
ICM 

'BIRMSI 
IBM 

Tj 

Svmbol Min. 

V(BRICEO 260 

'CES -
ICER -
'EBO -

hFE -

VCE ... -

VBEsat -

These specifications are subjet to change without notice. 

v_ 

250 

360 

7 

20 
30 

4 
6 

-65to+ 175 

Typ. 

-

-
-
-

-

-

-

Please inquire with our sales offices about the availability of the different products. 

Printed In F ... nce 

11tOMSON SEMICONDUCTEURS 
9-28 

Unit 

V 

V 

V 

A 

A 

°c 

Max. Unit 

- V 

mA 
0.1 
0.2 

I mA 

60 -

I V 

1.3 V 



il:[.10&i.J~1 
COMPONENTS 

-~~----SIMICONDUCmJIIS 

Higher efficiency due to 
- Fast switching times 
- Low switch ing losses 
- Low on·state voltage drop 
- Base current requirements 

B 

SUPERSWITCH 2 

SPECI FICA nONS 

RACE PROCESS : 316 
DIE SIZE : 6.02 x 6.02mm 
DIE THICKNESS : 0.4mm ± 0.05 
METALLIZATION : AI (front side) 

: Au (back side) 

PASSIVATION : Planar + polyamide 

PRODUCT ISSUE : BUV62 

QUALIFICATION· 
LOT CASE : T03 

April 1987·1/2 

43, Avenue de I'Europe • 78140VELlZY-VILLACOUBLAY IFRANCE -Tel. :(1)39.46.97.19 - Telex TCSF 204780F -Telecopie: (1)39.46,52.64 
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212 

MAXIMUM RATINGS 

Rot/ng 

CoIIector ..... I."" ........ 

CoII_-emittWvo'-

EmI"or.tJae volt ... 

Collector current 

Bese current 

Junction temperature 

ELECTRICAL OPERATING CHARACTERISTICS 
T 1mb = 25·C (unless otherwise specified) 

OFF CHARACTERISTICS 

Ch_Kteristic 

Collector· emitter breakdown voltage 
IB=O, Ic=50mA 

Collector - emitter cut-off current 
VCE = 300 V, VBE =0 

RBE = 

Emitter-base cut-off current 
VBE=-7V, IC=O 

forward current gain . 
VCE =5V,IC=SA 

ON CHARACTERISTICS 

Collector· emitter saturation voltage 
IC=16A,:IB=I.6A. 

Base-emitter saturation voltage 
IC =16 A,IB= I.SA 

" D I IOD",O 

... -
Vceo 

" 

I Vae=-1.5V Ilea" 
. "ESO 

ICIRMS! 
ICM 

ISIRMS! 
IBM 

Tj 

Symbol Min. 

VIBR!CEO 250 

ICES -
ICER -

lEBO -

hFE -

veE $lit -

VBEsa, -

These specification •• r, subjet to change without notice. 

V_ 

250. 

360 

7 

40 
60 

7 
12 

-6510+200 

Typ. 

-

-
-
-

-

-

-

Please inquire with our sales offices about the availability of the different products. 

Printed in France 

THOMSON SEMICONDUCTEURS 
9-30 

J 

Uni. 

V 

V 

V 

A 

A 

·C 

Me ... Unit 

- V 

mA 
0.1 
0.2 

1 mA 

60 -

0.9 V 

1.3 V 



il:t.]:,~i.]~1 
COMPONENTS 

-~~----SEMICONDUCmJRS 

Suitable for motor-d-ives, S.M.P.S. converters, uninterruptible power 
supply operating medium low voltage supply. 

Features: 

{JF> 10 at IC = 35 A. 
High efficiency switching. 
Very low saturation voltage. 
Rectangular safe operating area. 
Wide accidental overload area. 

SUPERSWITCH 2 

SPECIFICATIONS 

RACE PROCESS : 314 
DIE SIZE : 8.7 x 5.6mm 
DIE THICKNESS : 0.4mm ± 0.05 
METALLIZATION : AI (front sidel 

: Au (back sidel 

PASSIVATION : Planar + polyamide 

PRODUCT ISSUE : 8UT92 

QUALIFICATION 
LOT CASE : T03 

April 1987·112 

43,Avenuedel'Europe- 78140VELlZY-VILLACOUBLAY/FRANCE -Tel: (1139.46.97.19 - Telex TCSF 204780F - Telecopie :(1 )39.46.52.64 

9-31 



2/2 

MAXIMUM RATINGS 

Rot' .... 
Colfector .. mitter volt. 

Collector.mitter voltage 

Emitter-base voltage 

Emitter current 

Ba58 current 

Junction temperature 

ELECTRICAL OPERATING CHARA CTERISTICS 
fled) Tamb = 25°C (unless otherwise speci 

OFF CHARACTERISTICS. 

Ch.rKterist ic 

Collector - emllter breakdown voltage 

'B=O. Ic=50mA 

Collector· emitter cut-off current 

Vce =350V. VBe =0 
RBe = 10 n 

Emitter-base cut-off current 
Vse=-10V. IC=O 

Forward current gain 

Vce=4V.lc= 5A 

ON CHARACTERISTICS . 

Collector - eminer saturation voltage 
'C=35A.IS=3.5A 

Base-emitter saturation voltage 

IC=35A.IS=3.5A 

Symbol 

VCI;O 

VBE=-I,5V Vcev 

VEBO 

IEIRMS) 

'EM 

'BIRMS) 
IBM 

Tj 

Symbql Min. 

V,BRICEO 250 

'CES 
ICER 

'EBO 

hFE 

VCE sal 

VSEsat 

These specifications are subjet to change without notice. 

V_ 

250 

350 

50 
75 

10 
15 

-6510+200 

Typ. 

Please inqui f. with our sales offices about the availability of the diff.rent products. 

Printed in France 

THOMSON SEMICONDUCTEURS 
9-32 

j 
Unit 

V 

V 

V 

A 

A 

°c 

Max. Unit 

V 

rnA 
0.1 
0.2 

rnA 

75 

1.2 V 

1.5 V 



il:['):;~i'UI 
CIJIIIIONEffI'I 

-~~----SEMICONDUClEUIIS 

- Suitable for motor drives, converters SMPS and UPS. 
- Mains: Medium voltage supply. 

Features 

(IF > 10at IC = lOA. 
High efficiency. 
Very low saturation voltage. 
Rectangu lar safe operati ng area. 
Wide accidental overload area. 

E 

SUPERSWITCH 2 

SPECIFICATIONS 

RACE PROCESS : 320 
DIE SIZE : 4.10 x 5.14mm 
DIE THICKNESS : O.4mm ± 0.05 
METALLIZATION : AI (frontside) 

: Au (back side) 

PASSIVATION : Planar+ polyamide 

PRODUCT ISSUE : BUT62 

QUALIFICATION 
LOT CASE : T03 

April 1987-1/2 

43. Avenue de l'Europe - 78140VELlZY-VILLACOUBLAY IFRANCE -Tel. :(1)39.46.97.19 -Telex TCSF 204780F -Telecopie: (1)39.46.52.64 
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212 

MAXIMUM RATINGS 

R ..... 

COllector ...... l ..... voI_ 
COIIoctor ..... I ........ I_ 

Emlttor-beR ",,1_ 

Emitter current 

Base current 

Junction temperature 

ELECTRICAL OPERATING CHARACTERISTICS 
T 8mb = 25"C (unl_ otherwise specified) 

OFF CHARACTERISTICS: 

Cheracteri.tic 

Collector - emitter breakdown voltage 
IB=O. IC=50mA 

Collector - bue cut-off current 
VCB = <100 V, IE=O 

Collector .. mltter cut-off current 
VCE = <100 V , RBE=10rl 

Emitter-bese cut-off current 
VBE=-7V,IC=0 

Forward current gain 
VCE=5V,IC=I.5A 

ON CHARACTERISTICS 

Collector· emitter glur.tlon voltage 
IC = 10 A,IB = 1 A 

Sase.mitter saturation voltage 
IC=10A,IB"= 1 A 

,,-
VCEO 

Vcev 

VEBO 

IEIRMSI 
IEM 

IBIRMSI 
IBM 

Tj 

Symbol Min. 

VIBRICEO 300 

ICBO -

ICER -
lEBO -

hFE -

VeE sal -

VSEset -

These specification •• r, subjet to change without notice. 

v ..... 

300. 

<100 

7 

16 
24 

3 
15 

-6510+ 150 

Typ. 

-

-

-

-

-

-

-

Please inquire with our sales offien about the availability of the diff.rent products. 

Printed in F ..... a. 

ntOMSON SEMICONDUCTEURS 
9-34 

Unit 

V 

V 

V 

A 

A 

·C 

ftbx. Unit 

- V 

mA 
0.1 

mA 
0.2 

1 mA 

70 -

0.9 V 

1 V 



Suitable for motor drives, converters SMPS and UPS. 
Mains: Low voltage supply. 

Features 

IlF > 20.t IC = 12 A. 
High efficiency switching. 
Very low saturation Voltage. 
Rectangular safe operating area. 
Wide accidental overload area. 

B 

SUPERSWITCH 2 

SPECIFICATIONS 

RACE PROCESS : 314 
DIE SIZE : 8.7 x 5.6mm 
DIE THICKNESS : 0.4mm ± 0.05 
METALLIZATION : AI (front side) 

: Au (back side) 

PASSIVATION : Planar+ polyamide 

PRODUCT ISSUE : BUT72 

QUALIFICATION 
LOT CASE : T03 

April 1987·1/2 

43,Avenuede I'Europe- 78140VELlZY-VILLACOUBLAY IFRANCE -Tel: (1)39.46.97.19 -TelexTCSF 204780F -Telecopie: (1)39.46.52.64 
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2/2 

MAXIMUM RATINGS 

lIMing 

Collector .. mitter voltage 

COI .... or....,; .... vol_ 

Emitter-bese voltage 

Emitter current 

Sase current 

Junction temperature 

ELECTRICAL OPERATING CHARACTERISTICS 
T8mb = 25°C (unless otherwise specified) 

OFF CHARACTERISTICS; 

Char.ct«istic 

Coltector . emitter breakdown voltage 
IB=O. IC=50mA 

Collector - bale cut-off current 
VCB = 400 V, IE =0 

Collector-emitter cut-off current 

Vce=350V. RBe =10n 

Emitter-base cut-off current 

VBE=-7V.IC=0 

Forward current gain 
Vce=5V.lc=3A 

ON CHARACTERISTICS : 

Collector· eminer "turatlon voltage 
IC =30 A.le = 3A 

8s:5e-emitter ulufation voltage 
IC =30 A. 18 = 3 A 

SV-

Vceo 

I VBE =-1.5 V Vcev 

VEBO 

IEIRMSI 
IEM 

IBIRMSI 
IBM 

Tj 

Symbol Min. 

VIBRICEO 300 

ICBO -

ICER -
lEBO -

hFe -

Vee 5111 -

VSEut -

These specifications are subjat to change without notice. 

V ..... 

300 

400 

7 

40 
60 

8 
12 

-65'0+ 150 

Typ. 

-

-

-
-

-

-

-

Please inQuire with our sales offices about the availability of the different products. 

Printed in France 

11I0MSON SEMICONDUCTEURS 
9-36 

Unit 

V 

V 

V 

A 

A 

°c 

Mox. Unit 

- V 

mA 
0.1 

mA 
0.2 

1 mA 

75 -

0.9 V 

1.3 v 



High voltage, high speed transistor suited for: 
The 220/380 V mains. 
Switch mode power supply. 
DCIDC and DCI AC converters. 
Motor control. 

E 

SUPERSWITCH 

SPECIFICATIONS 

RACE PROCESS 
DIE SIZE 
DIE THICKNESS 
METALLIZATION 

PASSIVATION 

PRODUCT ISSUE 

QUALIFICATION 
LOT CASE 

;;:S::'",",~---ii---- B 

: 313 
: 2.92 x 2.92mm 
: 0.4mm i 0.05 
: AI (front s,de) 
: Au (back side) 

: Si02 

: BUV46 

: T03 

April 1987·1/2 

43. Avenue de I'Europe . 78140 VEUZV ·VILLACOUBLA Y IFRANCE . Tel. : (1) 39.46.97.19· Telex TCSF 204 780F . Telecopie : (1) 39.46.52.64 
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2/2 

MAXIMUM .I'IATINC;;S 

Ratint 

CoIloctor ..... iner vol .. c 

COIIoct"' ..... iner volt ... 

Eminer_ vol .. 

Collector current 

Bate current 

Junction temperature 

ELECTRICAL OPERATING CHARACTERISTICS 
T amb = 25"C (unl_ om-ise specified) 

OFF CHARACTERISTICS 

Ch_KNristic 

Collector· emitter breakdown voftage 

'B=O. IC=50 mA 

Collector· emitter cut-off current 

VCB= 'E =0 

Collector .. mltter cut-off current 
VCE =800V. RBE=100 

Emitter-base cut-off current 
VBE=-7V.IC=0 

Forward current gain 
VCE =5V.IC= O.SA 

ON CHARACTERISTICS 

Collector· eminer saturetlon voltage 
'C= lA.IB=0.2A 

8ase-emitter saturation voltage 
IC = 1 A .. IB= 0.2A 

sY.-I 
Vceo 

I VBE =- 2.5 V Vcex 

VEBO 

'CIRMS' 
ICM 

'BIRMS' 
'BM 

Tj 

Symbol Min. 

VIBR'CEO 450 

'CBO -

ICER -
'EBO -

hFE -

VeE 581 -

VSEsa1 -

These specifications are sublet to change without notice. 

v_ 
400 

850 

7 

6 
8 

2 
4 

-6510 + 175 

Typ. 

-

-

-
-

-

-

-

Please inquire with our sales offices about the availability of the different products. 

PrI_inF_ 

tHOMSON SEMICONDUCTEURS 
9-38 

Unit 

V 

V 

V 

A 

A 

·C 

Mex. Unit 

- V 

mA 
0.1 

mA 
0.2 

1 mA 

40 -

1 V 

1.1 V 



High voltage. high speed transistor suited for: 
The 220/380 V mains. 
Switch mode power supply. 
DC/DC and DC/AC converters. 
Motor con" 01. 

B 

SUPERSWITCH 

SPECIFICATIONS 

RACE PROCESS 
,DIE SIZE 
DIE THICKNESS 
METALLIZATION 

PASSIVATION 

PRODUCT ISSUE 

QUALIFICATION 
LOT CASE 

: 303 
: 4.39 x 4.39mm 
: 0.4mm ± 0.05 
: AI (front side) 
: Au (back side) 

: Si02 

: BUV47 

: T03 

Apr;1 1987·1/2 

43. Avenue de I'Europe- 78140VELlZY-VILLACOUBLAY/FRANCE· Tel.: (1 )39.46.97.19 - Telex TCSF 204780F· Telecopie :(1 )39.4652.64 
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212 

MAXIMUM RATINGS 

Rot .... 

CoIlector-emltter voft. 

CoUector.miner voltage 

Emitter-bne voltage 

Collector current 

Ba .. current 

Junction temperature 

ELECTRICAL OPERATING CHARACTERISTICS 
T 8mb = 25°C (unless otherwise specified) 

OFF CHARACTERISTICS 

CharKteristic 

Collector· emitter breakdown voltage 

'B=O. IC=SOmA 

Collector - emitter cut-off current 
Vce = 850 V. VBe =0 

RBe =10U 

Emitter-base cut~ff current 
VBE=-7V. IC=O 

Forward curren gain 

VCE=5V.IC=0.5A 

ON CHARACTERISTICS 

Collector· emitter saturation voltage 
IC = 5 A. Ie = 1 A 

Base-emitter 58turation voltage 
IC = 5 A. ,IB = 1 A 

J 8T06846 

~-
Vceo 

I VBE;=-2.5V .. VCEX 

VESO 

'CIRMS) 
ICM 

'SIRMS) 
ISM 

Tj 

Symbol Min. 

V'BR)CeO 450 

Ices -
ICER -
'EBO -

hFE -

VeE sat 

VSEset 

These specifications are subjet to change without notice. 

Volue 

450 

860 

7 

9 
15 

3 
6 

-65'0 + 175 

Typ. 

-

-
-
-

-

Please inquire with our sales offices about the availability of the different products. 

Printad in F,..... 

11I0MSON SEMICONDUCTEURS 
g..w 

Unit 

V 

V 

V 

A 

A 

°c 

Me •. Unit 

- V 

mA 

0.15 
0.20 

1 mA 

30 -

1.5 v 

1.6 v 



High voltage, high speed transistor suited for use on the 220 and 380 V 
mains. 
• Suitable for switch mode power supply, UPS, DC and AC motor control. 

E 

B 

SUPERSWITCH 

SPECIFICATIONS 

RACE PROCESS : 305 
DIE SIZE : 5.4 x 5.4mm 
DIETHICKNESS : 0.4mm±0.05 
METALLIZATION : AI (front side) 

: Au (back side) 

PASSIVATION : Si 02 

PRODUCT ISSUE : BUV48 

QUALIFICATION 
LOT CASE : T03 

April 1987·1/2 

43. Avenue de I'Europe· 78140VELlZY·VILLACOUBLAY/FRANCE· Tel. :(1 )39.46.97.19· TelexTCSF204780F· Telecopie :(1)39.46.52.64 
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2/2 

MAXIMUM RATINGS 

........ 
Collector .. mltter vol .... 

Collector_tier ........ 

Emitter-bele YOI...,. 

Collector current 

Base current 

Junction temperature 

ELECTRICAL OPERATING CHARACTERISTICS 
T 8mb = 25· C (unless otherwise specified) 

OFF CHARACTERISTICS. 

a.erKt.,istie 

Collector· emitter breakdown voltage 

'B=O. Ic=SOmA 

Collector· emitter cut-off current 
VeE = B50V. VBE =0 

RBE =10n 

Emitter-base cut-off current 
VBE=-7V. le=O 

Forward curren gain 

VCE=5V.le=I.5A 

ON CHARACTERISTICS 

Collector· emitter saturation voltage 
le= BA •• IB=I.6A. 

8ase-emitter saturation voltege 
'e=10A,IB= 21>. 

........ 
VCEO 

I V~=-2.5A Vcev 

VEBO 

ICIRMSI 
ICM 

'BIRMSI 
'BM 

Tj 

Symbol Min. 

VIBRICEO 450 

'CES -
'CER -

'EBO -

hFE -

VeE sal -

VSEsal -

These specifications are subjat to change without notice. 

v ..... 

450 

-850 

7 

15 
30 

4 
20 

-65'0+ 175 

Typ. 

-

-
-
-

-

-

-

Please inquire with our sales offices about the availability of the different products. 

Pri_1n Fronoo 

11I0MSON SEMICONDUCTEURS 
9-42 

Unit 

V 

V 

V 

A 

A 

·C 

Me •• Unit 

- V 

mA 
0.1 
0.2 

1 mA 

30 -

1.5 V 

1.6 V 



High voltage. high speed transistor suited for use on the 220 and 380 V 
mains. 

- Suitable for switch mode power supply. UPS. DC and AC motor control. 

B 

SUPERSWITCH 2 

SPECIFICATIONS 

RACE PROCESS : 306 
DIE SIZE : 6.32 x 6.32mm 
DIE THICKNESS : 0.375mm ± 0.025 
METALLIZATION : AI (front side) 

: Au (back side) 

PASSIVATION : Si 02 

PRODUCT ISSUE : 1/2 8UX348 

QUALIFICATION 
LOT CASE : T03 

April 1987·112 

43. Avenue de rEurope - 78140VELlZY-VILLACOUBLAY IFRANCE -Tel.: (1 )39.46.97.19- TelexTCSF 204780F· Telecopie: (1 )39.46.52.64 
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2/2 

J BT12B45 

MAXIMUM RATINGS 

lIMing sv- v .... 

Cof1ector .. mltter volt. VCEO 450 

Collector-emilter volt. I V 8E=-1.5V VCEV 850 

Emitter--base voltage VEBO 

Coflector current IE IRMS} 45 

IEM 50 

Sese current IBIRMS} 9 
IBM 16 

Junction t.mperau~r. Tj -6610+200 

ELECTRICAL OPERATING CHARACTERISTICS 
T 1mb = 25"C (unl_ otherwise specifilld) 

OFF CHARACTERISTICS 

Char.cte,istic Svmbol Min. Typ. 

Collector· emitter breakdown voltage VISR}CEO 450 
'S=O. fC=SOmA 

Collector· eminer cut-off current 

VCE=850V. VSE =0 'CES 
RSE = 50 ICER 

Emitter-base cut-off current 'ESO 
VSE=-7V. IC=O 

Forward current gain hFE 
VCE=5V.IC= 2A 

ON CHARACTERISTICS 

Collector· emitter saturation voltage VeE sat 
IC =12 A. 'IS = 2.4 A 

8ase.mitter saturation voltage 
IC = 15 A.;IS= 3 A 

These specifications ar e subjet to change without notice. 
Please inquire with our sales offices about the availability of the different products. 

prj nted In France 

lMOMSON 5 EMICONDUCTEURS 
Q.44 

Unit 

V 

V 

V 

A 

A 

DC 

M8K. Unit 

V 

rnA 
0.2 
0.2 

rnA 

35 

1.2 V 

1.6 V 



High voltage, high speed transistor suited for use on the 220 and 380 V 
mains. 
• Suitable for switch mode power supply, UPS, DC and AC motor control. 

B 

SUPERSWITCH 2 

SPECIFICATIONS 

RACE PROCESS : 304 
DIE SIZE : 9x 5.9mm 
DIE THICKNESS : 0.4mm ± 0.05 
METALLIZATION : AI (front sidel 

: Au (back sidel 

PASSIVATION : Si 02 

PRODUCT ISSUE : BUX98P 

QUALIFICATION 
LOT CASE : T03 

April 1987·1/2 

43, Avenue de l'Europe· 78140VELIZY·VILLACOUBLAY/FRANCE· Tel.: (1139.46.97.19· Telex TCSF 204780F· Telecopie: (1139.46.52.64 
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.2/2 

MAXIMUM RATINGS 

RatInt 

CoI_4qliUllr vol .... 

COI_ ..... ltter volt. 

Emltt_ volt. 

Emitter current 

ea. current 

Junction temperetur. 

ELECTRICAL OPERATING CHARACTERISTICS 
T 9mb = 25°C (unless otherwise specified) 

OFF CHARACTERISTICS 

ChWllCteristic 

Collector· emitter breakdown voltage 
IB=O. IC=50mA 

Collector· emitter cut-off current 
VCE = B50V. VBE =0 

RBE= 50 

Emitter-base cut-off current 
VBE=-7V. IC=O 

r:orward current gain 
VCE =SV.IC= 3.SA 

ON CHARACTERISTICS 

Collector - emitter .. tur.tlon voltage 
Ic=16A.IB=3.2A 

a.se.mitter ... uration volt. 
IC=20A.IB=4A 

J BT16B45 

~ 

YCEO 

I V8E:"7- 1•5V Vcev 

VESO 

IEIRMS' 
IEM 

ISIRMS) 
IBM 

Tj 

Symbol Min. 

VIBR)CEO 450 

ICES -
ICER -
lEBO -

hFE -

Vee $8t -

VSEsat -

These specifications af. subjet to change without notice. 

V_ 

450 

850 

7 

30 
45 

6 
10 

-65'0 + 150 

Typ. 

-

-
-

-

-

-

-

Please inquire with our sales offices about the availability of the different products. 

PrInted In FqnOl 

11I0MSON SEMICONDUCTEURS 
9-46 

Unit 

Y 

V 

V 

A 

A 

°c 

Max. Unit 

- V 

mA 
0.2 
0.1 

1 mA 

35 -

1.2 V 

1.5 V 



Diodes 



500 mW Zener diodes chips offering a large voltage range : 2.4 V to 62 V ZENER 

RACE PROCESS : ZLBTSAL (2V4 to 3V9) 
: 2MBT AAL (4V3 to SV11 

DIE SIZE : Cathode : O.S x O.5mm 
: Anode : 0.32 x 0.32mm 

DIE THICKNESS : O.17mm ± 0.02 

CATHODE (GOLD) 

ANODE (ALUMINIUM) 

Ptot = 500mV 

2.4 V ~ VZT nom :!6;62 V 

SPECIFICATIONS 

METALLIZATION : AI (front side) 
: Au (back side) 

PASSIVATION : Si 02 
QUALIFICATION 
LOT CASE : T039 

RACE PROCESS : ZKZENAL (SV6 to 62) 

DIE SIZE : Cathode: O.S x O.5mm 
: Anode : 0.2S x 0.25mm 

DIE THICKNESS : 0.17mm ± 0.02 

CATHODE (GOLD) 

ANODE (ALUMINIUM) 

April 1987-1/2 

43. Avenue de I'Europe· 78140VEUZY·VILLACOUBLAY IFRANCE· Tel.: (1139.46.97.19 - Telex TCSF 204780F - Telecopie: (1139.46.52.64 
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212 

MAXIMUM RATINGS T 8mb = + 25·C 

Aoti,. 

DC _ diuipe.ion 

ContlnUOUI reverse current 

Non repetitive peak rever .. current (sinusoidal pul .. 10 mil 

Operating temperature 

Storage temperature 

Maximum junction temperature 

ELECTRICAL OPERATING CHARACTERISTICS 
T 8mb = + 25·C (unless otherwise specified) 

VZT/IZT 

hrtnumber (V) 

min mox 

J BZX 56 C 2V4 2.28 2.56 
J BZX 55 C2V7 2.5 2.9 
J BZX 66 C3V9 2.8 3.2 
J BZX 66 C3V3 3.1 3.6 
J BZX 55 C3V8 3.4 3.8 
J BZX 55 C3V9 3.7 4.1 
J BZX 66 C4V3 4.0 4.8 
J BZX 65C4V7 4.4 5.0 
J BZX 55 C5Vl 4.8 5.4 
J BZX 55 C5V8 5.2 6.0 
J BZX 55 C6V2 5.8 6.8 
J BZX 55 C8V8 8.4 7.2 
J BZX 55 C 7V5 7.0 7.9 
J BZX 56C8V2 7,7 8,7 
J BZX 55 C9Vl 8.6 9.6 
J BZX 55 C 10 9.4 10.8 
JBZX55Cl1 10.4 11.8 
J BZX 55C 12 11.4 12.7 
J BZX 55C 13 12.4 14.1 
J BZX 55C 15 13.8 15.6 
J BZX 55 C 18 15.3 17.1 
J BZX 55C 18 16.8 19.1 
JBZX55C2O 18.8 21.2 
JBZX55C22 20.8 23.3 
JBZX55C24 22.8 25.6 
JBZX55C27 25.1 28.9 
JBZX56C30 28 32 
JBZX65C33 31 36 
JBZX55C38 34 36 
JBZX55C39 37 41 
JBZX55C43 40 46 
J BZX 56 C47 44 50 
J BZX 55C51 46 54 
JBZX55C55 52 60 
J BZX 55C82 68 66 

J BZX55C 

"'-
p.o. 

IZM 

IZSM 

Toper 

Tltg 

Tj 

IZT lANA 

(mA) (Tomb ='ZS·C 
WA) 

50 
10 
4 
2 
2 
2 
1 
0.5 
0.1 
0.1 
0.1 
0.1 

5 0.1 
5 0.1 
5 0.1 
5 0.1 
5 0.1 
5 0.1 
5 0.1 
5 0.1 
5 0.1 
6 0.1 
5 0.1 
5 0,1 
6 0.1 
5 0.1 
5 0.1 
5 0.1 
5 0.1 
2.5 0.1 
2.6 0.1 
2.5 -0.1 
2.5 0.1 
2.6 0.1 
2.5 0.1 

These specifications are subjet to change without notice. 

v ..... 

500 

Seellelow 

See below 

- 56'0 + 175 

-66'0+ 175 

175 

VA 
(V) 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
3 
5 
8.2 
8.8 
7.5 
8.2 
9.1 

10 
11 
12 
13 
15 
18 
18 
20 
22 
24 
27 
30 
33 
38 
39 
43 
47 

Plea58 inquire with our sales offices about the availability of the different products. 

Print8d In F,.nce 

THOMSON SEMICONDUCTEURS 
1~ 

Unh 

mW 

mA 

mA 

·C 

·C 

·C 

IZM IZSM 

155 1720 
135 1600 
125 1500 
115 1400 
106 1330 
96 1270 
90 1220 
85 1160 
80 1100 
70 1040 
64 980 
68 800 
53 810 
47 760 
43 670 
40 600 
36 560 
32 500 
29 460 
27 360 
24 360 
21 300 
20 270 
18 260 
16 226 
14 200 
13 190 
12 175 
11 160 
10 146 
9.2 136 
8.5 123 
7.8 113 
7.0 104 
6.4 93 



J BZX85C 

-~~-
-A-

ZENER DIODES 1.3 W 

SEMICONDUCTEURS 

1.3 W Zener diodes chips offering a large voltage range. 2.7 V to 62 V ZENER 

RACE PROCESS : ZLBTSAL (2V7 to 4V3) 
: 2MBTAAL (4V7to 5Vl) 

DIE SIZE : Cathode: 0.5 x O.5mm 
: Anode : 0.32 x 0.32mm 

DIETHICKNESS : 0.17xO.17mm 

ANODE (ALUMINIUM) 

Ptot = 1.3mV 

2.7 V ~ VZT nom ~ 62 V 

SPEC I FICA nONS 

METALLIZATION : AI (front side) 
: Au (back side) 

PASSIVATION : Si 02 
QUALIFICATION 
LOT CASE : T039 

RACE PROCESS : ZKZENAL (5V6 to 62) 

01 E SIZE : Cathode: 0.65 x 0.65mm 
: Anode : 0.425 x 0.425mm 

DIE THICKNESS : 0.17mm ± 0.02 

ANODE (ALUMINIUM) 

April 1987-1/2 

43,Avenuede I'Europe . 78140VELIZY·VILLACOUBLAY/FRANCE· Tel: (1)39.46.97.19· Telex TCSF 204780F· Telecople: (1)39.46.52.64 

10·9 



SMALL SIGNAL SCHOTTKY DIODES SELECTION GUIDE 

ELECTRICAL OPERATING CHARACTERISTICS 
T amb = + 25°C (unless otherwise specified) 

VRM IF IFSM IFRM VF 
Port - - mu. nu_ 

mH ...... 
1It~III lit ... III lit IF ImAI IV) lmA) 

II) II) I ) 11 ) IA)II) IV) 

J BAT19 10 30 0,08 lit I - 0.4 a' I 

J BARIO 20 35 0.18t 1 - 0.41 a' I 

J BAR2B 70 15 0.050' I - 0.411' I 

J BAT42 30 200 4 at 0.01 0.5 at 1 0.4 a' 10 

J BAT4B 40 350 1.5a'l I lit I 0.4/10 
<1.9/100 

J BAT41 100 100 0.75 a' 0.01 0.35 a' I 0.45etl 

J BAT4B 100 150 0.75 a, 0.01 0.35 a' I 0.45 a' 10 

J BYVIO·2OA 20 - 25 a' 0.01 - 0.46 a' 1000 

J BYVIO-IO 40 - 25 lit 0.01 - 0.055 a' 
1000 

JBYV1().6() 60 - 20a,O.01 - 0.7 a' 1000 

J BAT49 BO - 10etO.Ol 3at 1 0.42 a' 100 

( 1 ) : Maximum ratings 
I 2 ) : Tested in package 0035 . 0041 

IR C 
mH. -. IItVRIV) IItVRIV) 
InA) IpF)1 2) 

100 lit 5 1.2a'O 

100 a' 15 1.2 a' 0 

2OO8t 60 2 atO 

500 a' 25 7typI,I 

20008t 10 12typa, I 

lOOa,50 2 typ a' I 

20000,50 6 ,yp a' I 

JOOIJA "' 20 33OtypetO 

5OO1JA a' 40 200 tyPI' 0 

5OO1JA a' 60 150tyPI'O 

2OO1JA a' SO 120 typ et 0 

THOMSON SEMICONDUCTEURS 
10-12 

Stango JunotIon 
temp. ,- 18J"P. 

C 
°c I I) II) 

~6to1"160 ~5'o+l25 

~5'o+2OO ~5'o+2OO 

~5'o+2OO ~5'o+200 

~5'o+l50 ~5'o+125 

~5'o+l50 ~5'o+125 

~5'o +150 ~5'o+125 

~5'o+l50 ~5'o +125 

~5to + 150 ~5'o +125 

~5'o+l50 ~5'o +125 

~5'o +150 ~5'o+125 

~5'o+l50 ~5to+125 

-1-01 __ 

00315-0041 

BAT 19 
BAT 29 
BAR 19 

BAR 10 
IN 5712 
BAR II 

BAR 2B 
IN 5711 
IN 6263 

BAT 42/43 

BAT 47/4B 

BAT 41 

BAT4B 

BYV 10·20 A 

BYV 10·20 
BYV 10-30 
BYV 10-10 

BYV 10-80 

BAT 49 



"1:\1 Ilrll:" UIUUt:::; ::;t:Lt:\I JJUN \:iUJut: 

Dimension. VRRM An_ 
Die Thickness Met.Uizetion 

Port A Dimensions h R ... , .. i".ion nu_ B Pr_ Front I Bock 
(mml (VI (mml (mml lide side 

2A 

I.Sx1.S±O.1 

2.8 x 2.8 to.l 

3.8 x 3.8 ±O.1 

6.3 x 6.3tO.l 

ANODE"]::" "I ,-,- J] 
CATHODE I A I 

bock .ide j.. ...... ------.:::...------... ~ 

B 

THOMSON SEMICONDUCTEURS 
10-13 



RECTIFIER DIODES SELECTION l.:iUIU~ 

ELECTRICAL OPERATING CHARACTERISTICS 
T amb = + 2S·C (unless otherwise specified) 

10 VRRM IFIM 
hrt 10ml nu_, 

(A' (V, (A' 

2A 

( 1 I : Maximum ratings 
( 2 ) : Tasted by sampling 

VF/IF -
11' (V, I (A' 

11I0MSON SEMICONDUCTEURS 
10-14 

IRNRRM 

""". 
(tA' 

.". Product 
mIX. 1-
(nl' 



HIGH EFFICIENCY FAST RECOVERY DIODES SELECTION GUIDE 

I" ANODE 

-'-::: 1] 
CATHODE ~I A I 

beck ,ide 1-... 4-------=:...------..... ~ 

B 

11I0MSON SEMICONDUCTEURS 
1().15 



HIGH EFFICIENCY FAST RECOVERY DIODES SELECTION GUIDt: 

ELECTRICAL OPERATING CHARACTERISTICS 
T emb = + 25°C (unless otherwise specified) 

At" tnt condition. : IF = 1 A VR = - 30 V dlp/dt = - 50 Alj./I 

( 1 ) : Maximum rIItings 
( 2 ) : T .. ted by IOmpling 

THOMSON SEMICONDUCTEURS 
10-16 



ULI"" r"~ I "I:\<UVI:"T "I:\< 111'"11:" U'UUt::i :it:Lt:(;JIUN UUIDE 

B 

ANODE]::. -, 
front.ide .... _. _______ 1 ... Jh 

CATHODE I A I 
bock .Ide 1-....... -----.....:::.....------..... ~ 

'THOMSON SEMICONDUCTEURS 
'~17 



ULTRA FAST RECOVERY RECTIFIER DIODES SELECTION GUIUt: 

ELECTIfJCAL OPERATING CHARACTERISTICS 
T IIIIb = + 2!i"C junl. otherwise ipecifiecll 

10 VRRM IFIIII 
hrt 10_ nu_ 

IAI IVI IAI 

1A 

J BYT01·20 200 
J BYTOI-30 300 30 
J BYTOI-40 400 

3A 

J BYT03-20 200 
J BYT03-30 3 300 150 
J BYT03-40 400 

8A 

J BYTOB-20 200 
J BYTOB-30 B 300 100 
J BYTOB-4O 400 

12A 

J BYT30-20 200 
J BYT30-30 30 300 500 
J BYT30-40 400 

80A 

J BYT80-20 200 
J BYT80-30 150 300 800 
J BYTB0-40 400 

A1:rr telt conditioN IF =0.6 A IR=1 A Irr =0.25 A 

VF 
@I,=IO 

IRIVRRM - -(11 IVI (pAl 

1.5 10 

1.5 10 

1.5 
( 2,1 

15 

1.5 
( 2,1 

35 

1.5 
( 2./ 

BO 

THOMSON SEMICONDUCTEURS 
1001B 

t"A -lno) 

25 

25 

35 

150 

150 

...... -
BYTOI 

BYT03 

BYTOB 

BYT30 

BYTBO 



Dimensions 
A 

(mml 

1.5x 1.5±O.1 

2.8 x 2.8 ±O.l 

3.3 x 3.3 ±O.l 

4.3 x 4.3 ±O.1 

4.8 x 4.8 ±O.l 

6.3 x 6.3 ±O.l 

B 

~~~:=: 11] 
CATHOOE~I A I 

back lid. I-...... ------.::..------.~..J 

THOMSON SEMICONDUCTEURS 
10.19 



ELECTRICAL OPERATING CHARACTERISTICS 
T 8mb = + 25"C (unless otherwise specified) 

2A 

J RF2·20 200 
J RF2-40 2 400 50 
J RF2-60 500 

SA 

J RFB·20 200 
J RFB-40 B 400 100 
J RFB-60 500 

12A 

At" test condition. : 'F = 1 A VR =30 V dip/dt = 15 AlPS. 

( 1 ) : Maximum r.tings 
(21 :THted by IOmpling 

1.6 

1.4 

11I0MSON SEMICONDUCTEURS 
10-20 

10 200 

20 200 



THOMSON SEMICONDUCTEURS SALES HEADQUARTERS: 
43, AVENUE DE L'EUROPE - 78140 VELlZY-VILLACOUBLAY - FRANCE 
TEL. (33 1) 394697191 TELEX 204780 F 1 TELEFAX. (331) 39 465264 

INTERNATIONAL SALES NETWORK 

SUBSIDIARIES (March 1987) 

AUSTRALIA 

THOMSON COMPONENTS (AUSTRALASIA) PTY Ltd 
Suite 211 • Edgecillf centre 
203-233 New South Head Road 
SYDNEY NSW 2027 
Tel. (61 2) 327.13.18 Telex: M 126911 TCAUS 
Telelax. (61 2) 327.61.76 

AUSTRIA 

THOMSON-CSF Elektronlsche Anlagen GmbH 
LOtzowgasse 12·14 
1140WIEN 
Tel. (43 222) 94.62.82 Telex: 135572 TCSF WA 

BElGIUM and The NETHERLANDS 

THOMSON-CSF S.A.·N.V. 
363 Avenue Louise B.P. 10 
8-1050 BRUSSELS 
Tel. (32 2) 648.64.85 Telex: 24005 THBXLB 
Telelax. (32 2) 648.19.13 

BRAZIL 

THOMSON COMPONENTES DO BRASIL 
Avenida Roque Petroni JR 
BROOKLIN· CEP 04707 
SAD PAULO 
Tel. (55 11) 542.47.22 Telex: 1124226 TCSF BR 
Telelax. (5511)61.50.18 

FAR EAST ASIA 

THOMSON-CSF FAR EAST Ltd 
92, Granville Road 
Energy ptaza Building 
Units 1,2.3 A. 6th Floor 
Tsimshatsui East 
KOWLOON· HONG KONG 
Tel. (852 3) 721.96.82 Telex: 40766 HX TCFE 
Telelax. (852 3) 722.00.44 

FRANCE 

THOMSON SEMICONDUCTEURS 
43, Avenue de l'Europe 
78140 vELlZV·VlllACOUBLAY 
Tel. (33 1) 39.46.97.19 Telex: TCSF 204 780 F 
Telelax. (33 1) 39.46.52.64 

GERMANY (WEST) 

THOMSON BAUELEMENTE GmbH 
Perchtinger SIr 3 
Postlach 70.19.09 
8000 MUNCHEN 70 
Tel. (4989) 78.79.0 Telex: 522916 CSFD 
Telelax. (4989) 787.91.45 

ITAlY 

THOMSON COMPONENTI 
Via M. Gioia 72 
20125 MILANO 
Tel. (39 2) 699.41 Telex: 330.301 TOMCO-I 
Telelax. (39 2) 607.05.27 

For all other countries: 

THOMSON COMPONENTI 
Via Sergio I, 32 
00165ROMA 
Tel. (396) 63.90.248 Telex: 620683 
Telelax. (396) 63.90.207 

JAPAN 

THOMSON JAPAN 
Semiconductor division 
TBR Bldg 715 Kojimachi 5-7 
CHIYOOA·KU, TOKYO 102 
Tel. (81 3) 264.6348 Telex: 2324241 THCSF. J. 
Telelax. (81 3) 234.7539 

SOUTH EAST ASIA 

THOMSON-CSF S.E. ASIA PTE. LTD. 
996 Bendermeer Road # 05-05 
Kallang Basin Industrial Estate 
SINGAPORE 1233 
Tel. (65) 295.31.24 Telex: RS 36124 Te SEA 
Telelax. (65) 296.87.15 

SPAIN 

THOMSON COMPONENTES Y TUBOS 
calle Albacete, 5 
MADRID 28027 
Tel. (341) 405.16.15 Telex: 46033 
Telelax. (34 1) 404.60.02 

THOMSON COMPONENTES Y TUBOS 
Poiigono Industrial Fontsanta Montilla, 5 
San Juan Despi 
BARCELONA 
Tel. (34 3) 373.30.11 Telex: 53077 
Telelax. (34 3) 373.38.50 

SWEDEN 

THOMSON KOMPONENTER SKANDINAVIAN AB 
Sandhamnsgatan 65 Box 27257 
8-10253 STOCKHOLM 
Tel. (46 8) 63.50.60 Telex: 12078 THCSF S 
Telelax. (46 8) 63.28.28 

UNITED KINGDOM and IRELAND 

THOMSON COMPONENTS Ltd 
Ringway House Bell Road 
DANNESHILL 
BASINGSTOKE • HANTS RG 24.OQG 
Tel. (44 256) 29.155 Telex: 858865 
Telelax. (44 256) 23.172 

U.s.A. (_ compIeta network In tha following pages) 

THOMSON COMPONENTS MOSTEK CORPORATION 
1310 Electronics Drive 
CARROLLTON, Texas 75006 
Tel. (1) 2141486-6000 Telex: 730643 
Telelax. (1) 214146&7602 

see THOMSON Cornposants Export network on the following pages. 



INTERNATIONAL SALES NETWORK 

DISTRIBUTORS (March 1987) 

AUSTRALIA 

CONSULAUST INTERNATIONAL PTY LTD 
P.O. Box 357 
734 Riversdale Road 
CAMBERWELL, VIC 3124 
Tel. (61 3) 836.25.66 Telex: 37455 CONAUS AA 
Telelax. (613)836.17.64 

3, Rd Floor 
10, Bridge Street 
GRANVILLE NSN 21421 SYDNEY 
Tel. (61 2) 637.25.58 Telex: 23861 

PROMARK ELECTRONICS PTY LTD 
Suite 208, 6-8 Clarke Street 
CROWS NEST, NSW 2065 
Tel. (61 2) 439.64.77 Telex: AA 20474 PROMAR 
Telelax. (61 2) 436.08.63 

Suite 3, 366 Whitehorse road 
NUNAWAOING, VIC 3131 
Tel. (613) 878.12.55 Telex: AA 35045 PROMEL 
Telelax. (61 3) 842.64.60 

BELGIUM AND THE NETHERLANDS 

INELCO 
94, avenue des Croix de guerre 
8-1120 BRUSSELS 
Tel. (32 2) 216.D1.60 Telex: 64475 
Telelax. (32 2) 216.61.50 

lIT MULTICOMPONENTS 
15, rue Anloine-Court 
8-1080 BRUSSELS 
Tel. (32 2) 424.28.00 Telex: 22901 

ALCOM ELECTRONICS 
Esse Baan 1 
2908 LJ CAPELLE NO IJSSEL 
Tel. (3110) 51.95.33 Telex: 26160 
Telelax. (31 10) 45.66.48 

lIT MULTICOMPONENTS 
PB345 
2700 AH lOETERMEER 
Tel. (31 1794) 10141 Telex: 32360 
Telelax. (31 1794) 16544 

DENMARK 

SCAN SUPPLY NS 
Nannasgade 18 
OK 2200 - COPENHAGEN 
Tel. (45 1) 83.50.90 Telex: SCALPY OK 
Telelax. (45 1) 83.25.40 

FINLAND 

A LAIKKOOY 
Koimas Linja 16B22 
SF - 00530 HELSINKI 
Tel. (358 0) 75.04.14 Telex: 125200 TOPCO SF 
Telelax. (358 0) 70.17.396 

INSELEOY 
Kumpulantie 1 
SF-0052O HELSINKI 
Tel. (358 0) 75.06.00 Telex: 122217 
Telelax. (358 0) 73.57.74 

FRANCE 

R6g1on parisien .. 

ALMEX 
48, rue de I' Aub9pine 
B.P.l02 
l.t. 92160 ANTONY 
Tel. (1) 46.66.21.12 Telex: 250067 
Telelax. (1) 46.66.60.28 

C_G.E. COMPOSANTS 1 GECODIS 
32, rue Grange -Dame-Rose 
l.l. de Velizy 
92360 MEUOON LA FORR 
Tel. (1) 46.30.24.34 
Telelax. (1) 46.30.00.81 

MECODIS 
31, rue de Metz 
94700 MAISONS ALFORT 
Tel. (1) 43.78.18.18 Telex . 262061 
Telelax. (1) 46.93.13.13 

PEP 
6/8, rue Ambroise Croizat 
l.1. des Glaises 
91120 PALAISEAU 
Tel. (1) 64.47.00.31 Telex: 603341 
Telelax. (1) 84.47.00.84 

RTF DIFFUSION 
59-63, rue Desnouettes 
75015 PARIS 
Tel. (1) 45.31.16.50 Telex: 260832 

SILECICODICOM 
52, rue des carrieres 
B.P.43 
94222 CHARENTON LE PONT 
Tel. (1) 43.75.95.92 Telex: 680363 

TCCDIS 
30, avenue de I'Epi d'Or 
94600 VILLEJUIF 
Tel. (1) 46.87.22.24 Telex: 261049 

TEKELECIAIRTRONIC 
2-6, avenue Salvador-Allende - BAt. C 
93604 EPI NAY CEOEX 
Tel. (1) 48.21.60.44 Telex: 630260 

Cenlre de I'agora 
523, place des Terrasses 
91034 EVRY CEDEX 
Tel. (1) 60.77.82.66 Telex. 691158 

Bureau des Arcades 
424 La Closerie - BAt. A 
Clas Mont d'Est 
93160 NOISY-LE-GRAND 
Tel. (1) 43.04.62.00 Telex: 220366 

1, rue carle Vernet 
B.P.2 
92310 SEVRES 
Tel. (1) 45.34.75.35 Telex: 204552 
Telelax. (1) 45.07.21.91 

5, alies du Bourbonnais 
78310 MAUREPAS 
Tel. (1) 30.62.00.58 Telex: 698121 



Nord 

c.G.E. COMPOSANTS 
Parc des MouIins 
2, rue de la Creativite 
59650 VILLENEUVE D'ASCQ 
Tel. 20.67.04.04 

HEXA COMPOSANTS I DIRECT 
Ir11I11eOOIe Le Tertial 
I, rue des Promenades 
B.P.ll 
59110 LA MADELEINE 
Tel. 20.55.58.03 Telex: 120934 

SlLECISIDE 
Avenue Robert·Schuman 
C2 Residence de I'Europe 
59370 MON5-EN·BAROEUL 
Tel. 20.04.75.08 Telex: 172017 

TEKELECIAIRTRONIC 
Ir11I11eOOIe Moulin 2 
5, rue du CoIibri 
59650 VILLENEUVE·D'ASCQ 
Tel. 20.05.17.00 Telex: 160011 

Eat 

C.G.E. COMPOSANTS 
27, avenue Kleber 
68000 COLMAR 
Tel. 89.41.15.43 Telex: 880951 

HEXA COMPOSANTS I SELFCO 
31, rue du Foss8-des·Treize 
67000 STRASBOURG 
Tel. 88.22.08.88 Telex: 890706 

SlLECIDEL 
Rue de I'Escauit 
Z.I. St·ApoIlinaire 
21000DIJON 
Tel. SO. 71.57.45 Telex: 350833 

SILEClSLRD 
36, rue des Jardins 
B.P.l 
57023 METZ CEDEX 2 
Tel. 87.32.53.12 Telex: 680177 

SlLECICODlCOM 
24, rue des Pres I'E~ue 
10000 TROYES 
Tef. 25.82.17.32 I 27.82.17.43 

TEKELECIAIRTRONIC 
8, rue Gustav&-AdoIphe-Hirn 
67000 STRASBOURG 
Tel. 88.22.31.51 Telex: 680765 

.... A1pes 

ALMEX 
Norly2 
Route des Peupliers 
697SO DARDILL Y 
Tel. 78.66.00.66 Telex: 375187 

C.G.E. COMPOSANTS 
101, rue de Dieu 
69100 VILLEURBANNE 
Tel. 78.68.32.29 

PEP 
t91 C, avenue Saint·Exupery 
69500BAON 
Tel. 78.00.70.02 Telex: 340855 

RTF DIFFUSION 
LeChatelet 
5, place Carnot 
42000 SAINT·ETIENNE 
Tel. 77.74.61.49 Telex: 300921 

SILEC 
8, rue des Freres L.-et·E. Bertrand 
69632 VENISSIEUX CEDEX 
Tel. 78.00.86.97 Telex: 340189 

SILECIDEL 
Immeuble Le,Zodiac 
40, avenue de la Maveria 
74000 ANNECY·LE·VIEUX 
Tel. SO.23.17.29 Telex: 309261 

ZAC. du Rondeau 
Impasse du Docteur·Pascal 
38431 ECHIROLLES CEDEX 
Tel. 76.22.05.09 Telex: 960938 

TCC-DIS 
12 A, rue de Rupetit 
69740GENAS 
Tel. 78.90.30.79 

TEKELECIAIRTRONIC 
22, rue de la Bai'sse 
69100 VILLEURBANNE 
Tel. 78.84.06.08 Telex: 370481 

Zirst 4 
Chemin des Pres 
38240 MEYLAN CEDEX 
Tel. 76.41.11.36 Telex: 980207 

0.-. 

ALMEX 
Immeuble Armorique 
171, rue de Vern 
35022 RENNES 
Tel. 99.51.66.16 Telex: 741034 
Telefax. 99.51.79.91 

C.G.E. COMPOSANTS 
9, rue du General·Nicotet 
B.P.I466 
35015 RENNES CEDEX 
Tel. 99.SO.4O.4O Telex: 740311 

HEXA COMPOSANTS 
7, rue Mogador 
76000ROUEN 
Tel. 35.89.57.11 

HEXA COMPOSANTS I DIRECT 
B.P.4012 
76021 ROUEN CEDEX 
Tel. 35.98.17.98 Telex: 770842 
Telefax. 35.88.SO.81 

RTF DIFFUSION 
Rue des Landelles 
Z.1. Sud-Est 
35510 CESSON SEVIGNE 
Tel. 99.41.81.21 Telex: 741239 



SlLEClSlDE 
R6sidence Front-de-Seine 
41, qual du Havre 
76000ROUEN 
Tel. 35.98.22.99 Telex: 172017 

SlLECIRIME 
Rue de la Dutee 
B.P.38 
44800 SAlNT-HERBlAIN 
Tel. 40.46.12.00 Telex: 710084 

TEKELECIAIRTRONIC 
20, avenue de Crimea 
B.P.2246 
35022 RENNES CEDEX 
Tel. 99.50.62.35 Telex: 740414 

c.m,. et c.m.-o-t 

CoG_E. COMPOSANTS 
Z.I. Allee de la Detente 
86361 CHASSENEUIL-DU-POITOU 
Tel. 49.52.88.88 Telex: 791525 

SlLEClAUVERLEC 
Z.I. 2, rue de l'lndustrie 
B.P.2 
63800 COURNON-D'AUVERGNE 
Tel. 73.84.76.62 Telex: 390926 
Telelax. 73.84.95.26 

Aqubl ...... ..,.... 

ALMEX 
Imrneubie oCentrecla» 
Avenue Dklier-Daurat 
31700 BLAGNAC 
Tel. 61.71.11.22 Telex: 521370 

C_G_E. COMPOSANTS 
B.P.81 
33605 PESSAC CEDEX 
Tel. 56.36.40.40 Telex: 550698 
Telelax. 56.07.64.41 

55, avenue Louis-Breguet 
31400 TOULOUSE 
Tel. 61.20.82.38 Telex: 530957 

HEXA COMPOSANTS I SODIMEP 
Z.I. du Palays 
B.P.4345 
31038 TOULOUSE CEDEX 
Tei. 61.54.34.54 Telex: 530737 
Telelax. 61.34.95.33 

Cedex 52 
I'I\Je Edouard Faure 
33083 BORDEAUX CEDEX 
Tel. 56.39.93.42 

SlLEClSPELEC 
55, boulevard de lhibaud 
31084 TOULOUSE CEDEX 
Tel. 61.41.05.00 Telex : 530777 

TEKELECIAIRTRONIC 
Imrneubie -Le Montesquieu. 
Avenue Pr8sklent-Kennedy 
33700 MERIGNAC 
Tel. 56.34.84.11 Telex: 550589 

22124, boulevard lhlbaud 
31084 TOULOUSE CEDEX 
Tel. 61.40.83.94 Telex: 520374 

"'--COle d'ADII 

CoG.E. COMPOSANTS 
Bureau 3000 
Avenue Eugene..Donadei 
BAtB 
06700 ST-lAURENT-DU-VAR 
Tel. 93.07.77.67 Telex: 461481 

HEXA COMPOSANTS I DIMEL 
B.P.II53 
83058 TOULON CEDEX 
Tel. 94.41.49.63 Telex: 430093 
Telelax. 94.46.54.66 

TCC-DISlSRD 
ZA I'agavon 
Avenue lamartine 
13170 LES PENNES-MIRABEAU 
Tei. 42.02.91.06 Telex: 440076 

TEKELECIAIRTRONIC 
Tertia 2 
B.P.77 
13762 LES MILLES CEDEX 
Tel. 42.24.40.45 Telex: 440928 

GERMANY AND AUSTRIA 

ELECOIS RUGGABER GMBH 
Hertlchstr.41 
7250 LEONBERG I STUTTGART 
Tel. (49 7152) 602.0 Telex: n4192 

ECS FREHSDORF GMBH 
Carl-Zeiss-str. 3 
2085 OUICKBORN 
Tel. (494106) 700.50 Telex: 213693 

JERMYN GMBH 
SchuIstr. 84 
8277 BAD CAMBERG 
Tel. (49 8434) 230 Telex: 415257 
Telelax. (498434) 23-289 

METRONIK GMBH 
Leonhardaweg 2 
6025 UNTERHACHING 
Tel. (49 89) 6110&0 Telex: 171897434 
Telelax. (49 B9) 6116488 

RSC-HALBLBTER UNO 
Elektronlsche Bauelemente GMBH 
Industrlestr. 2 
7536 ISPRINGEN I PFORZHEIM 
Tel. (49 7231) 801-0 Telex: 783650 
Telelax. (49 7231) 82282 

SETRON SCHIFFER ELECTRONIC GMBH 
1heodor-Hauss-str. 4b 
3300 BRAUNSCHWEIG 
Tel. (49 531) 80011 Telex: 952812 
Telelax. (49531) 65910 

SPOERLE ELEKTRONIK KG 
Max-Plank-str. 1-3 
6072 DREIEICH 
Tel. (496103) 304-Q Telex: 417983 
Telelax. (49 6103) 304201 



ELBATEX GES.M.B.H. 
Ennergasse 6 
A·1232 WIEN 
Tel. (43 222) 86.32.11-0 Telex: 133128 
Tetelax. (43 222) 86.32.11·200 

GREECE 

MAKONIK A. LUCINI AND CO.OE 
90 Archilleus Street 
KALLITHEA· ATHENS 
Tet. (30) 941.93.29 Tetex: 219150 MAKO GR 

HONG KONG 

JARDINE INDUSTRIAL SUPPliES 
20 th Floor, Sing Pao Building 
101, King's Road, North Point, 
HONG KONG 
Tet. (852 5) 716213 Tetex : 60004 JISHK HX 
Tetelax. (852 5) 807.29.30 

INDONESIA 

PT GENERAL EKA ENGINEER'S CORP LTD 
JLN Tanah Abang IV NO 15 
JAKARTA 
Tet. (6221) 361608 Telex: 46761 TTGE IA 

ITALY 

ADVECO 
Via·Lsltuada, 20 
20135 MILANO 
Tet. (39 2) 545.64.65 Telex: 340116 

CAMEL 
Via Tiziane 18 
20145· MILANO 
Tel, (39 2) 498.14.81 Tetex: 325237 
Tetelax. (39 2) 481.86.37 

COMPREL S.P.A. 
Viale F. Testi 115 
20092 CINISELLO BALSAMO (MI) 
Tet. (39 2) 612.06.41/5 Telex: 332464 
Tetelax. (39 2) 612.81.58 

ELEDRA 
Via Giacomo Walt, 27 
20143 MILANO 
Tel. (39 2) 81.82.1 Telex: 332332 
Tetelax. (39 2) 81.82.211 

LAS) 
Viale F. Testi 126 
20092 • CINISELLO BALSAMO (MI) 
Tel. (39 2) 244.00.12·212 Telex: 352040 
Tetelax. (39 2) 248.77.17 

MECOM 
Via Qgnissanti, 83 
35129 PADOVA 
Tel. (39 2) 807.03.22 Telex: 430602 
Telefax. (39049) 807.02.78 

RECOM 
Via E. CoIlamarini, 22 
40138 BOLOGNA 
Tel. (39 051) 53.48.83 Telex: 511618 
T elelax. (39 051) 53.12.17 

RG2 
Via Rosa Luxemburg 12114 
10093 OOLLEGNO, TORINO 
Tel. (39011) 71.22.89 Telex: 224335 

JAPAN 

AMSCCO, LTD 
Asahiseimei 6·7, Nakamachi l-choma, 
Musashino-Sh 1. 
TOKYO 180 
Tet. (81 422) 54.6800 
Tetelax. (81 422) 54.6179 

Toabo 2nd Bldg 23. Awajimechi 3-choma, 
Higashlku 
OSAKA 541 
Tel. (81 06) 222.1031 

INTERNIX INC., 
Shinjuku Hamada Bldg 
7-4·7, Nishi Shinjuku 
SHINJUKU·KU, TOKYO ISO 
Tet. (81 3) 369-1101 Telex: J26733 
Telelax. (81 3) 366-8566 

MCM JAPAN LTD 
Maison L·203 
1·1-6, Sakurashlnmachi-5etagaya-ku 
TOKYO 154 
Tel. (81 3) 705.5611 Telex: 02466416MCM JPNJ 
Telelax. (81 3) 705.5617 

MICRO SUMMIT K.K. 
NO.5 MORI Bldg 
1·17·1 Toranomon 
MINATO-KU. TOKYO 105 
Tel. (81 3) 593·2210 
Telelax. (81 3) 593·2206 

TOM EN ELECTRONICS CORP. 
1·1 Uchisaiwai-cho 2 choma 
CHIYODA·KU, TOKYO 100 
Tel. (81 3) 506-3671 
Telelax. (81 3) 506-3497 

MALAYSIA 

COSMOS COMPANY 
79 B Jalan Jejaka 9 
Taman Maluri, cheras 
55100 KUA LA LUMPUR 
Tel. (SO 03) 985.1812 Telex: MA 21527 COSMOS 

NEW ZEALAND 

HENLYNN DISTRIBUTORS LTD 
Po. Box 12 550 
PENROSE AUCKLAND 
Tet. (64 9) 592453 Telex: NZ 63677 
Telefax: (64 9) 592561 

NORWAY 

SATT ELECTRONICS AJS 
P.O Box 70 
N·1322 HOVIK 
Tel. (47 2) 12.36.00 Telex: 72558 
Telefax. (47 2) 12.32.10 

PHIUPPINES 

EDGE·HORTH MARKETING CORPORATION 
5TH FLA, Pacific Bank Bldg, 
0, Paredes Street, C.P.O. Box 2429 
BINONDO, MANILA 
Tet. (63) 47154118 Telex: RCA 27993 EDAMC PH 



PORTUGAL 

ELECTROOUIPO 
15. rua S. Jose 
1100 LlSBOA 
Tel. (351) 37.03.17 
Telex: 18123 Electroquipo 

SINGAPORE 

CONY ELECTRONICS (S) PRIVATE LTD 
10 Jalan Sesar # 03·25 
SimLimTower 
SINGAPORE 0820 
Tel. (65) 296.21.11 Telex: RS 34804 CONY 
Telefax. (65) 296.03.39 

SOUTH KOREA 

BUK SUNG TRADING COMPANY LTD 
# 502 Samyung BUilding 
159-22 Docksan-4 Dong 
KURO-KU, SEOUL 
Tel. (82 2) 854.1362/314 Telex: BUSUCO K 26925 
Telefax. (82 2) 862.1273 

SPAIN 

SAGITRON, S.A. 
castell6, 25 
28001 MADRID 
Tel. (34 1) 402.60.65 Telex: 43819 
Telefax. (34 1) 275.40.23 

Ronda General Mitre, 200 
08006 BARCELONA 
Tel. (34 3) 212.65.83 Telex: 97317 

VECTOR ESPANA, S.A. 
Torre de Madrid 
Plaza de Espana, 18 
28008 MADRID 
Tel. (34 1) 247.72.9EHelex : 49331 

Muntaner, 281 
08021 BARCELONA 
Tel. (34 3) 200.37.44 Telex: 98343 

SWEDEN 

FERTRONIC AB 
Box 30351Dalvagen 12 
8-17103 SOLNA 
Tel. (46 8) 83.00.60 Telex: 11181 FERTRON S 
Telefax. (46 8) 83.28.20 

TH'S ELEKTRONIK AB 
Box 3027 
Arrendevagen 36 
8-16303 - SPANGA 
Tel. (46 8) 36.29.70 Telex: 11145 
Telefax. (46 8) 761.30.65 

SWITZERLAND 

MODULATOR S.A. 
Konizstrasse 194 
CH-3097 BERN-LiEBEFELD 
Tel. (4131) 59.22.22 Telex: 911859 
Telefax.(41 31) 21.02.85 

TAIWAN 

HUGE CO LTD 
10F, na 95, SEC 4 
Nanking E Road 
TAIPElfTAIWAN 
Tel. (886 2) 771.5373-5 Telex: 25619 Huge Co 
Telefax. (886 2) 717.4114 

THAILAND 

CHOAKCHAi ELECTRONIC SUPPLIES LTD. PART. 
128121·23 THANON ATSAOANG 
BANGKOK 10200 
Tel. (66 2) 222.39211221.9075 Telex: 84809 CESLP TH 
Telefax. (66 2) 224.7639 

UNITED KINGDOM AND IRELAND 

ABACUS ELECTRONICS LTD 
Abacus House - Bone Lane 
Newbury 
BERKSHIRE RG14 5SF 
Tel. (44 635) 3331115 Telex: 847589 

ADOON DEVICES 
11 Shield Road 
Ashford Industrial Estate 
ASHFORD MIDDLESEX TW 15 lAU 
Tel. (44 7842) 47141/213 Telex: 923802 

ANZAC COMPONENTS LTD 
822 Yeovill Road 
Slough Trading Estate 
SLOUGH SL 1 4JA 
Tel. (44 6286) 4701 Telex: 847949 

BLOOMER ELECTRONIC COMPONENTS 
9-10 Cam industrial Estate 
Portadown Co. Armagh 
NORTHERN IRELAND BT 63 5RH 
Tel. (353 762) 339818 Telex: 748054 

HAWKE ELECTRONICS 
Amotex House 
45 Hanworth Road 
Sunbury on Thames 
MIDDLESEX TW 16 5DA 
Tel. (44 1) 979.7799 Telex: 723592 

HITEK 
Ditton Walk 
Beadle Estate 
CAMBRIDGE CB 5 BOD 
Tel. (44 223) 214722 Telex: 817347 
Telefax. (44 223) 214365 

HYCOMP 
11 Shield Road 
Ashford Industrial Estate 
ASHFORD MIDDLESEX TW 15 lAU 
Tel. (44 7842) 46273 Telex: 923802 

POLAR ELECTRONICS LTD 
Europa House/West Street 
Leighton Buzzard 
BEDFORSHIRE 
Tel. (353 525) 377093 Telex: 825238 

PRONTO ELECTRONICS 
399-425 Eastern Avenue 
GANTS HILL· ILFORD 
ESSEX 
Tel. (44 1) 554622 Telex: 8954213 

SEMICONDUCTOR SPECIALISTS 
Carrotl House 
159, High Street 
West Drayton 1 MIDDLESEX 
Tel. (44 8954) 46415 Telex: 21958 

TRANSWORLD SCIENTIFIC 
Richardson Street 
HIGH WYCOMBE 
BUCKINGHAMSHIRE HPll 20H 
Tel. (353 494) 36381 Telex: 837236 



THOMSON COMPONENTS MOSTEK CORPORATION SALES HEADQUARTERS: 
1310 ELECTRONICS DRIVE - CARROLLTON, TEXAS 75006 
TEL. (1) 214/466-6000 1 TELEX: 7306431 TELEFAX. (1) 214/466-7602 

U.S. AND CANADIAN SALES NETWORK 

SALES OFFICES (March 1987) 

TECHNICAL SUPPORT.: 

Thomaon Components - Moel8k Corporation 
16 Commerce Drive 
MonlgomeryvUle, PA 18936-1002 
2151362-8600 
FAX 2151362·1293 

WESTERN AREA: 

Thomeon eomponen .. - MONk Corporation 
2540 Mission College Blvd. 
Suite 104 
Santa Clara, CA 95054 
408191().8585 

FAX 408-970-8737 

Thomson Componentt • Mostek Corporation 
18004 Skyparil: Circle 
Suite 140 
Irvine, CA 92714 
7141250-0455 
FAX 7141261-1505 

1'horMon Components· Moetek Corporation 
6203Variel_ 
Unit A, PO. Box 4051 
Woodland Hills, CA 91367 
8181887-1010 
FAX 8181702-0725 

Thomson Components· Mostek Corporation 
1107 North East 45th St. 
Suite 411 
Seattle, WA 98105 
206/632.()245 
FAX 2Q6I633.5413 

Thomeon Componenq • Mostek Corporation 
601 South Bowen St. 
Longmont. CO 80501 
303I<49-0000 
FAX 303J651·7876 

Thom80n Components - Mostek Corporation 
7950 East Redfield Rd. 
Suite 160 
Scottsdale, AZ 85260 
602/998-1580 
FAX 6021483-2303 

ThorMOn Componenta - Moltek Corpondlon 
1155 SoN Varna St. 
Tigard, OR 97223-8057 
5O~17 
FAX 5031639-3591 

CORPORATE HEADQUARTERS 

Thomeon Components • Mostek Corporation 
1310 Electronics· MS1137 
Carrollton, TX 75006 
214146HOOO 

CENTRAL AREA: 

ThOrMon Compan.me • llmek Corporation 
1310 Electronics 
MS1137 
Carrollton, TX 75006 
2141466-8844 
TWX 910-860-5437 

Thomson Components· Mostek Corporation 
6100 Green Val~ Drive 
Suite 130 
Bloomington, MN 55438 
6121831·2322 
FAX 8121831·8195 

Thomaon Componentt • Moetek Corporation 
1827 Walden Office Square 
1430 
Schaumburg, IL 60173 
312/397-8550 
FAX 312/397-4068 

Thomaon Components· Mostek Corpo .... 1on 
3215 Steck Ave. 
Suite 202 
Austin, TX 78758 
512/451-4081 
TWX 910-874-2007 

Thomaon Components - Mostek Corporation 
26fJT7 W. 12 Mile Rd. 
Suite 1141 
Southfield, Ml 48034 
3131354-5840 
FAX 3131354-3370 

CANADA 

Thomaon CSF CamMla 
Semlconductor DMalon 
1000 Sherbrooke West 
Suite 2340 
Montreal, Quebec H3A 3G4 
5141288-4148 
FAX 5141288-8987 

Thomaon Componenta • Ma.tek Corpondton 
44 Rosebud Ave. 
Brampton, Ontario L6X 'No/5 
4161454-5252 
FAX 4161454-4328 

FOR ALL OTHER COUNTRIES 
Thomson Semlconducteura 
43, Avenue de L:Europe 
78140 Velizy-Villacoublay/France 
Tel: (1) 39 48 97 1911'618)(: 204 780 F 
or contact Corporate Headquarters 

EASTERN AREA: 

Thomaon Components - MoMeIt Corpomkm 
83 Cambridge Street 
Suite 2A 
Burlington, MA 01803 
6171273-3310 
FAX 6171272·2487 

Thomaon Comp"nents • Ma.tek Corporation 
The Pavilions at Greentree 
Route 173, Suite 101 
Marhon, NJ 08053 
8091596--9200 
FAX 609J424-7437 

Thomson Components. MoMeIt COrpo .... lon 
4414 Evangel Cr. IIC 
Huntsville, AL 35818 
2051830-9036 
FAX 2051830-9038 

Thomaon Components - Moatek Corporation 
4651 Crossroads Park 
Liverpool, NY 13088 
3151457·2160 
FAX 3151457-2164 

Thomaon Components - Moat. CorpenUon 
387 Hooker Avenue 
Offlce No. 2 
PoughkeepSie, NY 12603 
9141454-8813 
FAX 9141454-1320 

Thomaon Components· Moatek Corporation 
5890 Sawmill Rd. 
Suite 204 
Dublin, Ohio 43017 
814/781-0676 
FAX 6141781·2305 

Thomaon Componenta - Mostek Corporation 
3200 Northline Avenue 
Forum VI, Suite 501 
Greensboro, NC 27408 
9191282-4307 

Thom.on Componen ... Moatek Corpol1lt:lon 
1014 Park Forest Court 
Lilbum, GA 30247 
4041925-2324 



u.s. AND CANADIAN SALES NETWORK 

REPRESENTATIVES (March 1987) 

CONNECTICUT 
Sctentific Components* 
1185 S. Main St. 
Cheshire, CT 06410 
(203) 272-2963 
FAX (203) 271-3048 

FLDRIDA 
Sales Engineering Concepts. Inc. 
926 Great Pond Dr. 
Suite 2002 
Attamonte Springs, Fl 32714 
(305) 682-4800 
FAX (305) 682-8491 

Sales Engineering Concepts. Inc: 
1000 S. Federal Hwy. 
Suite 204 
Deerfield Beach, FL 33441 
(305) 42&4801 
TWX 51(H1()()-n40 

ILUNOIS 
John G. Twist Co.· 
1301 Higgins Road 
Elk Grove Village. IL 60007 
(312) 593-0200 
TWX 51().6()1.QSS2 

INDIANA 
MIS Sales AsaocISlas, Inc.· 
7319 W. JaIIenIon Blvd. 
R. Wayne, IN 48804 
(219) 438-3023 
FAX (219) 438-3026 

• Home Office 

MIS Sales Associates, Inc. 
1425 E. 861h St. 
Indianapolis, IN 48240 
(317) 257-8918 

KANSAS 
Rush & West Assoclat •• 
107 N. Cheater Street 
OIa1ha, KS 66061 
(913) 784-2700 
TWX 910-38Q.8110 

MARYLAND 
It'i-Mark Inc,* 
1410 (".,rain Hwy. NW 
Glen Burnie, MO 21061 
(301) 781-8000 
FAX (301) 781-6008 

MASSACHUSETTS 
AID Nova Sales, Inc: 
2 Milita Oriw 
Loxing1On, MA 02173 
(617) 661-1820 

MICHIGAN 
Ektctronic Sources, Inc" 
8014 W. Grand River 
Sulle 6 
Brighton, MI 48116 
(313) 227-3598 
FAX (313) 227-5655 

MINNESOTA 
Horizon 
8053 Eaa1 Bloomington F_ 
Bloomington. MN 55420 
(612) S64-8515 
FAX (612) 888-3073 

MISSOURI 
Rush & West Associates 
2170 Mason Rd. 
St. Louis, MO 63131 
(314) 965-3322 
TWX 910-752-853 
TELEX 752 653 

NEW JERSEY 
Tri1ek Sal .. , Inc.' 
21 E. Euclid Ave. 
Haddonfield, NJ 08033 
(809) 429-1551 
TWX 21!H127-0149 (Philad.lphia Lin.) 
TWX 71Q-896.0881 

NE Compan .... • 
189-191 Godwin Ave. 
Wyckoft, NJ 07481 
(201) 848-1100 

NEW YORK 
Empire Technical Assoc.-
33 West S_ St. 
Suite 2118 
Binghamton, NY 13901 
(607) 772-()651 

GT Sales· 
34 Grand Blvd. 
Brentwood, NY 11117 
(516) 231-0270 

OHIO 
Five Star Electronics· 
6200 S.O.M. Conler Road 
Suite B 21 
Solon, OH 44139 
(216) 349-1611 

WISCONSIN 
Heartland Technical Marketing 
3846 Wisconsin Ave. 
Mitwaukee, WI 53208 
(414) 931-0&06 

CANADA 
Solution EJectronic Sales-
100A 3380 Maquinna Dr. 
Vancouver, B.C. VSS 4C9 
(604) 438-0679 



U.S. AND CANADIAN SALES NETWORK 

DISTRIBUTORS (March 1987) 

ALABAMA Marshall Industries COLORADO Sehwebor Electronics _.11 Industries One Morgan Integrated Eleclronics Corp. 215 North Lake Blvd. 
3313 S. Memorial Pkwy. Irvine, CA 92715 5750 N. Logan _ AItomonte Springs, FL 32701 
Hun1lvllle, AL 35801 (714) 458-5395 De ..... r, CO 80216 (305) 331-7555 
(205) 661-9235 (303) 292-6121 lWX 51()'1I54-0304 

Marshall Industries 
Quality Componen1s, S.E. 9710 DeSoto Avenue Kktrulff Electronics Sehwebor Electronics 
4900 Unl""roity Square If2I1T Chaloworth, CA 91311 7080 South Tuscon Way 3666 Pork Cen1ral Blvd. N. 
Hun1lvllle, AL 35917 (816) 407-0101 Englewood, CO 80112 Pompano Baach, FL 33084 
(205) 83().1661 (303) 790-4444 (305) 1177-7511 

Marshall Industries lWX 51()'1I54-0304 
Pioneer Technologies Group 3039 Kilgore Ava., 1140 Marshall Industries 
4825 Uni\/8rsity Square Aancho Cordova, CA 95670 7000 North Broadway Zeus Componen1ll 
Hun1lvllle, AL 35805 (916) 635-9100 De ..... r, CO 80221 1750 WeOl Broadway 
(205) 837-8300 (303) 427-1818 Sul1e 114 

Marshall Industries OvIedo, FL 32785 
Sehwebor Eleclronics 10105 Carroll Canyon Rd. Schweber Electronfcs (305) 365-3000 
483().A Corporate DrI", San Diego, CA 92131 9955 E. Nlcholu, Bldg. 2 lWX91().36().70430 
Hun1lvllle, AL 35805 (619) 578-9800 Englewood, CO 80221 FAX (305) 365-2356 
(205) 995-0480 (303) 799-0256 

Marshall Industries ClEORGIA 
ARIZONA 336 Los Coches SI. CONNECTICUT Dixie Electronics 
toerutff Electronics Milpitas, CA 95035 Greene-Shaw 1234 Gordon Pork Road 
4134 E. Wood _ (408) 943-4800 1475 Whalley Avenue AuguOla, GA 30901 
Phoenix, AZ 85040 New H"",,", CT 06525 (404) 722-2055 
(802) 437-0750 Schweber Electronics (203) 397-0710 

21139 VIctory Blvd. lWX 92-2498 Pioneer Technologkts Group 
Marshall Industries Conoga Park, CA 91303 3100 F. Northwooda PI..,. 
835 WoOl 22nd St. (818) 999-47'02 Marshall Industries Norcrosa, GA 30071 
Tempe, AZ 85282 20 Starting 0""" (404) 448-1711 
(802) 966-6181 Schweber Electronics Bames Industrial Park. N. lWX 81()'766-4515 

1225 WeOl 190th Street P.O. Box 200 
Schweber Electronics Sul1e 380 Wallingford, CT 06492-0200 Quality Com_ 
11049 North 23rtI Dri", Gardana, CA 90248 (203) 265-3822 6145 N. Belt Parkway IB 
Suite 100 (213) 327-8409 Norcrosa, GA 30071 
Phoenix, AZ 85029 Pioneer-Standard (404) 448-9506 
(802) 997-4874 Schweber Electronics 112 Main Street lWX 51().801-5297 

17822 Gillette Avenue NOtWaIk, CT 06851 829-32421 
ARKANSAS Irvine. CA 92714 (203) 853-1515 
See Okl~homa (714) 863-0264 lWX 71Q.488.3373 Schweber Electronk:a 

FAX (714) 863-0200 (XSOO) FAX (203) 838-9901 303 Research Drive 
CALllFORNIA Sul1e 210 
Integrated Eleclronics Corp. Sehweber Eleclronics 8chwebar Electronics Norcross, GA 30092 
7000 Franklin Blvd., Sul1e 625 1771 TrlbU18 Rd. Sul1e B Commercial Industrial Park (404) 449-9110 
Sacramento, CA 95623 Sacramento, CA 95615 Finance Drive lWX 61()'186-1592 
(916) 424-5297 (916) 929-9732 Danbury, cr 08810 

FAX (916) 929-5608 (203) 748-7080 ILUNOIS 
Integrated Electronics Corp. lWX 71Q.456.9405 Advent ElectroniCS 
2110 Paregon Drl"" Schweber Etectronics 711().16 N. Lyndon St. 
Son Jose, CA 95131 6750 Nancy Ridge Dri ... DELAWARE Rooemont, IL 60016 
(408) 435-1000 San Diego, CA 92121 Sea New Jersey (312) 297-6200 

(619) 45Q.0454 Pennsylvania 
ITAL SaIu lWX 91().336.1155 Klerulff Electronk:a 
15405 Proctor Avenue FLORIDA 1140 W. Thorndale A .... 
Ci1y of InduOlry, CA 91745 Sehwebor Eleclronics All American Semiconductor Itasca, IL 60143 
(616) 966-6515 90 E. Tasman Drive 18251 N.W. 54th Avenue (312) 25().05OQ 

San Jose, CA 95131 Miami, FL 33014 
Klerulff Electrontcs (408) 948-7171 (305) 621-6282 Marshall Industries 
9800 VarteI Avenue 80().327-6237 1261 Wilay Road 
Ch_h, CA 91311 Zeus Componen1ll IF 
(818) 407-2500 1130 Hawk Circle Marshall Industries Schaumburg, IL 80195 

Anaheim, CA 92807 4205 34th SI., S.W. (312) 490-0155 
Kierulff Electronics (714) 632-6880 Orlando, FL 32811 
5650 Jillson St. lWX 91().591-1698 (305) 841-1878 Pioneer-Standard 
Los Angelee, CA 90040 FAX (714) 63Q.87/O (305) 841-1878 1551 Carmen Drive 
(213) 725-0325 Elk G""", Village, IL 80007 

Zeus Components Pioneer Technotogies Group (312) 437-9680 
Kierulff electronics 1~ Old Oakland Road 337 S. North Lake, 11000 
~ Balboa Avenue Suite C205IC206 Altamonte Springs. Fl 32701 Schweber Electronics 
San Oiego, CA 92123 San Jose, CA 95131 (305) 1134-9090 904 Cambridge Drive 
(619) 278-2112 (408) 998-5121 TWX 810-653-0264 Elk G""" Village, IL 80007 

TWX 4Q8-626.98083 (312) 3114-3750 
Kierulff Electronics FAX (408) 998-0285 Pklneer Technologies Group lWX 91().222-3453 
1180 Murphy Awnua 674 S. Mill1ery ltail 
San Jose, CA 95131 Deerfield Beach, FL 33441 
(408) 971·2600 (305) 428-6677 

lWX 510-955-9853 
Kierulff Electronics 
14101 Franklin Avenue 
Tustin, CA 92680 
(714) 731-5711 



U.S. AND CANADIAN SALES NETWORK 

DISTRIBUTORS (March 1987) 

INDIANA Kierulff Electronics MISSOURI Pioneer-Standard 
Advent Electronics 13 Fortune Drive Kierulff Electronics Crossways Pari< West 
8446 Moller Road Billerica, MA 01821 11804 Borman Drive Woodbury, NY 11797 
Indianapolis, IN 46268 (617) 667-8331 St. louis, MO 63146 (516) 921·Il100 
(317) 872-4910 (314) 997-4956 TWX 51().221·2164 
TWX 81()'341·3226 lionex Corporation TWX 91()'762.()721 FAX (516) 921·2143 

36 Jonspln Road 
Marshall Industries Wilmington, MA 01887 Schwaber Electronics Schwaber Electronics 
8990 Corporate Dr. (617) 657·5170 502 Earth City Expressway 3 Townline Circle 
Indianapolis, IN 46278 FAX (617) 657-6008 Suite 203 Rochester, NY 14623 
(317) 297-0463 Earth City, MO 63045 (716) 424-2222 

Marshall Industries (314) 739-{)526 TWX 71()'541-0601 
Pioneer-Standard One Wilshire Road TWX 43-4065 
6408 Castleplace Drive Burlington, MA 01803 Schweber Electronics 
Indianapolis, IN 46250 (617) 272-8200 MONTANA Jericho Turnpike 
(317) 849-7300 See California Westbury, NY 11590 
TWX 61()'28().1794 Schwaber Electronics (516) 334-7474 

25 Wiggins Avenue NEBRASKA TWX 51().22().1365 
IOWA Bedford, MA 01730 See Iowa 
Advent Electronics (617) 275-5100 Zeus Components 
682 58th Avenue, Ct. SN TWX 71()'326-0268 NEW HAMPSHIRE 100 Midland Avenue 
Cedar Rapids, IA 52404 Schweber Electronics Port Chester, NY 10573 
(319) 363-0221 Zeus Components Bedford Farms Bldg. #2 (914) 937·7400 
TWX 91()'525-1337 429 Marrett Road Manchester, NH 03102 TWX 71()'567·1246 

Lexington, MA 02173 (603) 625-2250 FAX (914) 937·2553 
Schweber Electronics (617) 863-8800 TWX 71().22().7572 
5270 North Park Place, NE TWX 71().326-7604 FAX (603) 625-5710 NORTH CAROLINA 
Cedar Rapids, IA 52402 FAX (617) 863-8607 Dixie Electronics 
(319) 373-1417 NEW JERSEY 2220 S. Tryon Strae! 

MICHIGAN Kierulff Electronics Charlotte, NC 28234 
KANSAS Advent Electron+cs :r1 Kulick Road (704) 377·4346 
Marshall Industries 24713 Crestview C1. Fairfield, NJ 07006 
8321 Melrose Or. Farmington Hills, MI 48018 (201) 575-6750 Dixie Electronics 
lenexa, KS 66214 (313) 4n·1650 1021 R. Burke 5t. 
(913) 492-3121 Marshall Industries Winston-Salem. NC 27102 

Pioneer-Standard 101 Fairfield Rd. (919) 724-5961 
Schweber Electronics 4505 Broadmoor Avenue SE Fairfield. NJ 07006 
10300 West 103rd Street Grand Rapids, MI 49508 (201) 882'()320 Hammond Electronics 
Suite 200 (616) 696-1800 2923 Pacific Avenue 
Overland Park, KS 66214 TWX 51().60().8456 Pioneer-Standard Greensboro, NC 27406 
(913) 492·2922 45 Route 46 (919) 275-8391 

Pioneer-Standard Pine Brook, NJ 07058 TWX 626-94645 
KENTUCKY 13465 Stamford (201) 575-3510 
See Indiana livonia, MI 48150 TWX 71()'734-4382 Pioneer Technotogies Group 

(313) 525-1800 9801 A Southern Pine Blvd. 
LOUISIANA TWX 81()'242·3271 Schweber Electronics Charlotte, NC 28210 
See Texas 18 Madison Road (704) 527-8166 

Schweber Electronics Fairfield, NJ 01006 TWX 81()'621.()366 
MAINE 12060 Hubbard Ave. CN3306 (201) 227·7680 
See Massachusetts Livonia, MI 48150 TWX 71()'734·4305 Quality Components, S.E. 

(313) 525-6100 2940-15 Trawick Road 
MARYLAND TWX 81()'242·2983 Solid State Raleigh, NC 27604 
Marshall Industries 46 Farrand Street (919) 876-7767 
8445 Helgerman Court MINNESOTA Bloomfield, NJ 07003 
Gaithersburg, MD 208n Kierulff Electronics (201) 429-8700 Schwaber ElectroniCS 
(301) 64().945O 7667 Cahill Road TWX 71()'994-4780 5285 North Blvd. 

Edina, MN 55435 FAX (201) 429-8683 Raleigh, NC 27604 
Pioneer Technologies Group (612) 941-7500 (919) 876-0000 
9100 Gaither Road NEW YORK TWX 51()'928-0531 
Gaithersburg, MD 208n Marshall Industries Add Electronics 
(30~) 1121·0660 3800 Annapotis Lane 7 Adler Drive NORTH DAKOTA 
TWX 71()'826-0545 Plymouth, MN 55441 E. Syracuse, NY 13057 See Minnesota 

(612) 559·2211 (315) 437·0300 
Schwaber Electronics OHIO 
9330 Gaither Road Pioneer Standard Nu-Horizons Electronics Kierulff Electronics 
Gaithersburg, MO 20877 10203 Bren Road East 6000 New Horizons Blvd. 476 Windsor Park Drive 
(301) 64().5900 Minnetonka, MN 55343 N. Amityville. NY 11701 Dayton. OH 45459 
TWX 71()'826-9749 (6t2) 935-5444 (516) 226-6000 (513) 439-0045 

TWX 91()'576-2738 
Zeus Components Pioneer-Standard Marshall Industries 
8930-A Route 108 Schweber ElectroniCS 840 Fairport Park 6212 Executive Blvd. 
Columbia, MO 21045 7424 W. 78th Street Fairport, NY 14450 Dayton, OH 45424 
(301) 997·1118 Edina, MN 55435 (716) 361·7070 (513) 236-8086 
TWX 91().36().3554 (612) 941·5280 TWX 51()'253-7001 
FAX (301) 964-9764 TWX 91()'576-3167 FAX (716) 361·5955 Marshall Industries 

59058 Harper Road 
MASSACHUSETTS MISSISSIPPI Pioneer-Standard Solon, OH 44139 
Greene-Shaw See Texas 1806 Vestal Pkwy. East (216) 246·1786 
70 Bridge Street Vestal, NY 13850 
Newton. MA 02195 (607) 748-8211 
(617) 969-8900 
TWX 92'2496 

TWX 510-252-0893 



U.S. AND CANADIAN SALES NETWORK 

DISTRJBUTORS (March 1987) 

OHIO (cont.) Schwaber Electronics Pioneer-Standard Almae Electronics Corp. 
Pioneer-Standard 900 Business Center Dr. 5853 Point West Drive East 10905 Montgomery 
4800 East 13191 Street Horsham, PA 19044 Houston, TX 77036 Spokane. WA 99206 
Cleveiand, OH 44105 (215) 441.()6()O (713) 988-5555 (509) 924-9500 
(216) 567·3600 TWX 51o.665-6540 TWX 91o.661·1606 TWX 51o.773-1855 
TWX 81o.42HX'" FAX (509) 928-6096 

Schweber Electronics Quality Components 
Pioneer-Standard 1000 R.LD.C. Plaza 4257 Kellway Circle Kierulff Electronics 
4433 Interpoint Blvd. Suite 203 Addison, TX 75001 19450 681h Ave. 
Dayton. OH 45424 Pittsburgh. PA 15238 (214) 733-4300 South Kent, WA 98032 
(513) 236-9900 (412) 782·1600 TWX 91o.66().5459 (206) 575-4420 
TWX 81().459-1622 TWX 81().427·9441 

Quality Components Marshall Industries 
Schweber Electronics RHODE ISLANO 1005 Industriaj Blvd. 14102 N.E. 21st SI. 
23880 Commerce Park Rd. See Massachusetts Sugarland. TX n478 Bellevue, WA 98007 
Beachwood. OH 44122 New York (713) 240-2255 (206) 747·9100 
(216) 464-2970 TWX 629 27026 
TWX 81().427·9441 SOUTH CAROLINA WASHINGTON D.C. 

Dixie Electronics Quality Components See Marytand 
Schweber Electronics 1900 Barnwell Street 2120 M. Braker Lane 
7865 Paragon Road Columbia, SC 29202 Austin, TX 78758 WEST VIRGINIA 
Suite 210 (603) 779-5332 (512) 835-0220 See Ohio 
Dayton, OH 4~59 TLX 81Q.666.2620 TWX 324930 Pennsytvania 
(513) 439-1600 FAX (803) 765-9276 Marytand 

Schweber Electronics 
Zeus (Televox) Dixie Electronics 4202 Beltway Drive WISCONSIN 
2593 lance Drive 531 E. PalmeHo Street Dallas, TX 75234 Kierulff Electronics 
Oay1on. OH 45409 Florence, SC 29503 (214) 661·5010 2238-E West Bluemound Road 
(513) 294-4499 (803) 669-6201 TWX 91o.86().5493 Waukesha, WI 53188 
TWX 75-9251 (414) 784-8160 
FAX (513) 294-6620 Dixie Electronics Schweber Electronics 

4909 Pelham Rd. 6300 La Calma Drive Marshall Industries 
OKLAHOMA Greenville, SC 29606 Suite 240 235 North Executive Dr. 
Quality Components (803) 297-1435 Austin, TX 78752 #305 
9934 East 2151 Sou1h (512) 458-8253 Brookfield. WI 53005 
Tulsa, OK 74129 Dixie Electronics TWX 910-874-2045 (414) 797-8400 
(918) 664-6612 #6 Pepperhill Square 
TWX 91o.66().5459 7525 Brandywine Road Schwaber Electronics Schweber Electronics 
629-29599 N. Charleston, SC 29410 10625 Richmond, Suite 100 3050 South Calhoun Rd. 

(603) 552·2671 Houston, TX 77042 New Bertin, WI 53151 
Schwaber Electronics (713) 784-3600 (414) 784-9020 
4815 South Sheridan SOUTH DAKOTA TWX 91().661-4836 
Fountain Plaza, Suite 109 See Minnesota WYOMING 
Tulsa, OK 74145 Zeus Components See Oregon 
(918) 622.6QOO TENNESSEE 1800 North Glenville Washington 

Dixie Electronics Suite 120 
OREGON Box 8215 Suncrest Drive Richardson, TX 75081 CANADA 
Almac Electronics Corp. Gray, TN 37615 (214) 783-7010 R.A.E. Industrial 
1885 N.w. 169th Place (615) 4n-3838 TWX 91().867·9422 3455 Gardner Coutl 
Beaverton, OR 98006 FAX (214) 234-4385 Burnaby, B.C. 
(503) 629-8090 Dixie Electronics (604) 291-11866 
FAX (503) 645-0611 6408 Clinton Highway UTAH TWX 61o.929-3065 
TWX 91().467·6743 Knoxville, TN 27912 Integrated Electronics Corp. 

(615) 938-4131 101 N. 700 West RAE. Industrial 
Kierulff Electronics N. Selt Lake Cily. UT 84054 11680 170th Street 
14273 N.w. Science Park Orive TEXAS (601) 298-1869 Edmonton, Alberta 
Portland, OR 97229 Kierulff Electronics T5S lJ7 
(503) 641-9150 9610 Skillman Ave. Kierulff Electronics (403) 451-4001 

Dallas, TX 75243 1846 Parkway Blvd. TWX 037-2953 
Marshall Industries (214) 343-2400 Salt Lake City, UT 84119 
8333 S.W. Cirrus Or. (601) 973-6913 Zentronics 
Beaverton, OR 97005 Marshall Industries 8 Tilbury Court 
(503) 644-5050 2045 Chenault SI. Marshall Industries Brampton, Ontario 

PENNSYLVANIA 
CarroUton. TX 75006 3501 South Main St. LST 3T4 
(214) 233-5200 Sail l.al<e Cily, UT 64115 (416) 451·9600 

Almo ElectroniCS, Inc. FAX (214) 770-0675 (801) 29H'901 TWX 06-97878 
9815 Roosevell Blvd. FAX (416) 451-8320 
Philadelphia, PA 19114 Pioneer-Standard VERMONT 
(215) 898-4063 13710 Omega Road See New York Zentronics 
TLX 478-1218 Dallas, TX 75234 330().14 Ave., NE Bay 11 
FAX (215) 969-6788 (214) 386-7300 VIRGINIA Calgary. Alberta 

Pioneer-Standard TWX 91().86().5563 See Maryland T2A 6J4 

259 Kappa Drive (403) 272·1021 

Pittsburgh, PA 15238 Pioneer-Standard WASHINGTON 

(412) 782·2300 9901 Burnet Road Almac Electronics Corp. Zentronics 

TWX 71o. 795-3122 Austin, TX 78758 14360 S.E. Eastgate Way 155 Colonnade, S. 117118 
(512) 835-4000 Bellevue, WA 98007 Nepean.Ontark> 

Pioneer Technologies Group TWX 91Q.874-1323 (206) 643-9992 K2E 71<1 
261 Gibraltar Road TWX 91().444-2067 (613) 226-6640 
Horsham. PA 19044 FAX (206) 746-7425 TWX 06-97898 
(215) 674-4000 
TWX 510-665-6778 
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CANADA (cont.) 
Zentronics 
11400 Bridgoport Rd. #t08 
Richmond, a.c. 
\I6X 112 
(604) 273-5575 
TWX 04-355844 

Zentronicl 
817 McCaffrey Street 
St. Laurent, auebec 
H4T lN3 
(514) 737·9700 
TWX 05-824826 

Zentronlcs 
584 weber Street. N. #to 
Waterloo, Ontario 
N21 see 
(519) 884-5700 
TWX 06-117878 

Zantronics 
590 Berry Street 
Winnipeg, Manttoba 
R3H OSI 
(204) 775-8881 
TWX 06-117878 

Future Electronics 
3220 5th Avenue, H.E. 
calgary. Alberta 
T2A 5Nl 
(403) 235-5325 

Future Electronics 
82 St. Regis Crescent N. 
Oownaview. Ontario 
M3J1Z3 
(418) 838-4711 
TWX 81().491·1470 
FAX (418) 838-2938 

Future EkK:Ironlcs 
5312 calgary llail South 
Edmonton. Alberta 
T8H 4J8 
(403) 438-2958 

Future Electronics 
Hymu8 Blvd. 
Pointe Claire 
Montreol. Quebec 
HeR 5C7 
(514) 894-7110 
TWX 810-421-3251 or 
61().421·3500 
FAX (514) 895-3l'Il7 Of 

(514) 894-0082 

Future Electronics 
Baxter Center 
1050 Baxter Road 
Ottawa, 0_10 
K2C 3P2 
(613) 821).6313 
TWX 81().583-1897 
FAX (813) 820-3271 

future Ektclronics 
1895 Boundary Road 
Vancouver, B.C. 
B5K 4)(7 
(604) 294-1186 
TLX 04354744 
FAX (604) 294-1206 

Future Electronics 
444 Sharon Bay 
Winnipeg, Manitoba 
ROO 0117 
(604) 294-1166 (Vancouver) 

J 
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ARGENTINE 

STE CORTE & CIA, S.R.L 
Santiago del Estero 
6434° Piso 
1075 BUENOS AIRES 
Tel. (54 1) 38.00.10 71819 Telex: 21992 CORTE 

INDE 

MICRONIC DEVICES 
«Arun Cornptexit 
N" 65, DVG road Basavanagudi 
BANGAlORE 560 004 
Tel. (91 812) 600.631 Telex: 8458332 

PERMEDIA ASSOCIATES 
14 Dream Land House 1 st Floor 
1118 • B, Asaf Ali Road 
NEW DElHI 11 0 002 
Tel. (91 11) 73.23.47 . (91 11) 73.38.39 
Telex: 03162136 PAAS IN 

MEXlQUE 

CYDESA 
Pro! de Jade 2 Col. Estrella 
C.P.07810 
MEXICOD.F. 
Tel. (52 5) 537.38.32· (52 5) 577.18.83 Telex: 1773944 

INTERTRON 
Cerrada de Palomas N" 7 
Col Reforma Social 
11650 MEXICO D.F. 
Tel. (52 5) 540.07.15 . (52 5) 540.29.69 Telex: 1763254 

PEROU 

INTERSA 
Raimundo carcano 995 
Urb. Santa catalina 
LIMA 13 
Tel. (51 14) 724.921 Telex: 25257 PE PB SIS 

R.SA 

PACE ELECTRONICS 
Components PrY 
P.O. Box 701 
ISANDO 1600 TRANSVAAl R.S.A 
Tel. (27) 11.974.1211 (6) Telex : 429023 

TURQUIE 

BARKEY SANAYI MALZEMELERI 
T emsilcilik ltd STI 
PK 667 SISLI ISTAMBUL 
Tel. (90 11) 47.97.40· (90 11) 48.91.47· (90 11) 40.14.83 
Telex: 26900 NED TR 

URUGUAY 

MURACCIOLE L TDA 
Colonia 844 Piso 3 
Casilla430 
MONTEVIDEO 
Tel. (59 8) 90.08.32 • (59 8) 90.21.37 Telex 23079 UY TENIP 
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ARGENTINE 

ELECTRONIGA ELEMON S.A. 
Monroe 4566 
1431 BUENOS AIRES 
Tel. (54 1) 51.42.06· (541) 52.73.35 Telex: 22204 

ELKO S.R.L 
Belgrano 1661 
1093 BUENOS AIRES 
Tel. (54 1) 45.3S.59· (54 1) 45.11.01 Telex: 17561 ELKO 

CHIU 

VICTRONICS 
Casilla 283 V Correo 21 
SANTIAGO 01 
Tel. (56 2) 392.787· (56 2) 330.232 Telex: 340168 VICTORCK 

GASA ROYAL 
LJbertador B. O'Higgins 845 
SANTIAGO 
Tel. (56 2) 39.15.24· (56 2) 38.10.37 Telex: 340517 ROYAL CK 

INDE 

THOMSON CSF/COMPOSANTS EXPORT 
(delegation) 
C578 Defence Colony 
NEW DELHI 110024 
Tel. (91 11) 62.55.98· (91 11) 61.15.98 
Telex: 3166842 TCSF IN 

MEXIQUE 

PROVEEDORA ELECTRONICA 
Pro! Moctezuma Ole 24 
Col. Romero de Terreros 
P.O. Box 21139 
04310 MEXICO D.F. 
Tel. (52 5) 554.83.00 Telex: 01772402 PROVME 

DICOPEL SA 
Tochtli 368 Fracc 
Ind San Antonio 
Azcapotzalco 
02760 MEXICO OF 
Tel. (52 5) 561.32.11 • Telex: 1773790 DICOMF 

ELECTRONICA STEREN SA 
Rep. de EI Salvador N" 28 A Y B 
06000 MEXICO D.F. 
Tel. (52 5) 512 06 99· (52 5) 512 03 20 
Telex: 01771977 STERNE 

SEMICONDUCTORES PROFESIONALES 
Insurgentes sur 1748 403 
01030 MEXICO D.F. 
Tel. (52 5) 534.17.42· (52 5) 534.79.60 
Telex: 1771700 BRASME 

URUGUAY 

ENEKA 
Avenida Gral Rondeau 1534 
P.O. Box 695 
MONTEVIDEO 
Tel. (59 8) 90.79.44· (59 8) 90.79.96 Telex: 22270 

VENEZUELA 

BENAVIDES 
Avilanes A Rio 
Residenclas Kamarata 
Local 4 al7 
Apartado postal 20249 
La Gandelaria 
CA.Fl/>CAS 1020 A 
Tel. (56 2) 571.03.96 . (56 2) 571.27.10 Telex: 28450 PBVENVC 

LOGIBYTE 
Av. Civdad Universitaria 
Edi!. Los Moriches 
Apartado Los Chaguaranos 47776 
CA.Fl/>CAS 1041 A 
Tel. (56 2) 662.19.60· (56 2) 662.38.41 Telex: 24581 LOGIB VC 
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