



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































' TEB4033-TEF4033-TEC4033

GAIN (DB)
60
PHASE (DEGREES)
50 ] 100
\:\\\.,~
40 —TN PHASE 80
~‘~~ ™~
30 P 60
| Ny, N
i 20 NG 40
i N N
1 \\\ N
10 ~ e \ 20
\ 0
\\~ \
\~~ .20
AN
N
40
\
-60
0 R
10 100 1000 - 10000
FREQ. (kHz)
} BODE PLOT E88TEB4033-07
 TYPICAL APPLICATION
LOW-PASS FILTER
| F—o Vo
|
E88TEB4033-08
Vo 1 oc = 2 7 fe, with fc = cutt-off frequency
= 2
Vi TS, S ~.
e e & = damping factor
‘_ SGS-THOMSON mn
Y/ WicRoEECTRONICS
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TEB4033-TEF4033-TEC4033

PACKAGE MECHANICAL DATA
14 PINS — PLASTIC DIP OR CERDIP

mm ) e ‘e e e e - e=2.54 8.5 max.
(2) K
]' T . '| N ‘ : 0.51 min.
r = 1 457mex : H
5.08 max.E. | | : _U i Imox I v
Hi ! H 1 i ; N
\RYAYRYAE R yi{ I
WY ! }
| f L / \
\
\ : i 0.2
31 0.38 177 mox. 03 7.62
39 0,508 2)
LT T
14 ) 8
A rararrirris
Datum (1) Nominal d
. . 1 ominal dimension
Or 29_— - - ] (2) Exact geometrical dimension
) o
ﬂ’_l J S [ NN Ry AN R NN B A | l#.‘
19.9 max. 6.35 140 tout
-~ ) utputs

14 PINS — PLASTIC MICROPACKAGE (S0)

mm e=1.27 e e e e e e 0.185
| | | | I ' | 0.265
' 1 1 1 , ! H
e 0:63
| I max. 0.4
' ﬁ ﬁ #I:I ﬁ H ﬁ "
‘ 14 8 . T
-1 392 0.1
6.2 4,0 0.2
T 7 1
Datum - 0.35 0.4
0.45 min.
8.55 1.75 mox.
8.75
1 4 Outputs
8/9
L5y SGS-THOMSON
Y/ MICROELECTRONICS
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TEB4033-TEF4033-TEC4033

20 PINS — TRICECOP (LCC)

mm

1,27

8.74 ol 1,86 max.
9.04

14 18

i's wn

M.l_e.{_q,_e.‘p_.i. Datum 8,74
9.04

4 Zn Outputs

57 SGS-THOMSON 99
Y/ wicRoEECTRONICS
553






‘ SGS-THOMSO |
>/ 4 %D@R@E&@ﬁ%@?ﬂwﬂ(@"@ TS271

CMOS SINGLE OPERATIONAL AMPLIFIERS.

= OFFSET NULL CAPABILITY (by external com-
pensation)

= SYMMETRICAL OUTPUT CURRENTS

= HIGH GAIN BANDWIDTH PRODUCT

= THE TRANSFER FUNCTION IS LINEAR

= CONSUMPTION CURRENT AND DYNAMIC

PARAMETERS ARE STABLE REGARDING DI"I!'S
R—(I)ENSVOLTAGE POWER SUPPLY VARIA- (Plastic Package)
» DYNAMIC CHARACTERISTICS ADJUSTABLE J
BY lset . CERDIP8
» VERY LARGE lset RANGE (Cerdip Package)
= PIN COMPATIBLE TO SINGLE OPERATIONAL
AMPLIFIER (UA776)
= STABLE AND LOW OFFSET VOLTAGE
= INTERNAL ELECTROSTATIC DISCHARGE D
(ESD) PROTECTION CIRCUITS ’ sos8
= THREE INPUT OFFSET VOLTAGE SELEC- (Plastic Micropackage)
;I(()2Nn§V): STANDARD (10 mV), A (5 mV), (Ordering Information at the end of the datasheet)

PIN CONNECTIONS (top view)

DESCRIPTION 0~ he

The TS271 is a low cost, low power single operatio-

nal amplifier designed to operate with single or dual 2] - 17
supplies. This operational amplifier uses the SGS- - 3] . ‘:] 6
THOMSON Microelectronics silicon gate LIN MOS i

process giving it an excellent consumption-speed 4[] t] 5

ratio. This amplifier is ideally suited for low

consumption applications. E88TS271-01

—y

The power supply is externally programmable with — Offset null 1

a resistor connected between pins 8 and 4. It allows

to choose the best consumption-speed ratio and the 2~ Inverting input

consumption can be minimized according to the 3 —Non-inverting input

needed speed. These devices are specified for the 4 —VCC

following Iset current values : 1.5 pA, 25 pA, 130 pA. 5 - Offset null 2

The input impedance is similar to the J-FET input 6 —Outout

impedance : very high input impedance and extre- —Ouipu

mely low input offset and bias currents. They allow 7 -Vec*

to minimize the static errors in low impedance ap- 8 —lset

plications.

November 1988 1/10
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15271

BLOCK DIAGRAM

veet
Output
stage
i Input i »—{Second—P— Output
. - differential stage
- E] D ' Ve~
l Offset null
Iset Input Input
EB8TS271-02
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee Supply Voltage (note 1) 12 \
Vig Differential Input Voltage (note 2). +12 \
Vi Input Voltage (note 3) -03to 12 Vv
T Operating Free-air Temperature
oper | Operaing P TS271C 0t070 .
TS271l - 4010 105 c
TS271M - 5510 125
Tstg Storage Temperature - 65to 150 °C
lset Iset Range 1 to 200 LA
Notes:1.  All voltage values, except differential voltages, are with respect to network ground terminal.
2. Differential voltages are at the noninverting input terminal with respect to the input terminal.
3. The magnitude of the input voltage must never exceed the magnitude of the positive supply voltage.
OPTIMAL OPERATING CONDITIONS
Symbol Parameter Value Unit
Vee Supply Voltage (note 1) 41010 \"
V, Common-mode Input Voltage Ve =10 V Oto9 \'
2/10
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TS271

SCHEMATIC DIAGRAM

[ wnuissyo [
3

67

m .

_.

Snc_

ipats
Ly _.IJD

W8LNd 135

E88TS271-03

3/10
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15271

OFFSET VOLTAGE NULL CIRCUIT RESISTOR BIASING

+
Vee

25k Vige

(—(0

. vie
EBBTS271-04 EBBTS271-05
OFFSET COMPENSATION GUARANTEED FOR Rset CONNECTED Rset CONNECTED TO Vec™
TS271BCX (lset > 25 pA), TS271ACX (lset > 90 pA) TO GROUND (Rset VALUE : SEEFIG. 1)

Figure 1 : Rset Connected to Vec™..

Rget
N .
oM
vee ' =5V
VeeT = -5V
M \ N
N
100k $2 N
\\
‘\
10k £2
0.1pA A 10pA 100pA Iset
E88TS271-06
4no . [§7 SGS-THOMSON
Y/ ICROELECTRONICS
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TS271

ELECTRICAL CHARACTERléTICS

Tamb =25 °C, Ve = 10V, Igep = 1.5 pA (unless otherwise specified)

R, Connected to V¢ -

Symbol Parameter

TS271C

TS2711, TS271M

Min.

Typ.

Max.

Min. | Typ.

Max.

Unit

Vio Input Offset Voltage

Vs =14

TS271

Tmin < T < Tmax
TS271A

Tmin < T < Tmax
TS271B

Tmin < T < Trmax

10
12
5
6.5
2
3.5

mV

o Vie

Temperature Coefficient of Input Voltage

0.7

0.7

uv/eCc

lio Input Offset Current
V,=5V, Vo=5V
Trmin<T < Trax

100

200

pA

Ip Input Bias Current
Vi=5V, Vo=5V
Tmin < T < Trnax

150

300

pA

High Output Voltage (note 1)
Vi =10 mV

RL=1mQ

Tmin < T < Trmax

Vo

8.8
8.7

8.8 9
86 -

Avd Large Signal Voltage Gain
Vo=1Vto6V

Vi=5V

RL =1 mQ

Tmin <T< Tmax.

30

20

100

30 100

20

V/imV

Gain Bandwidth Product
A, =40 dB

RL =1 MQ

CL =100 pF

fin = 10 KHz

GWI’

0.1

0.1

MHz

CMR | Common-mode Rejection Ratio
Vo =14V

Vi=1Vto74V

60

80

60 80

dB

SVR- | Supply Voltage Rejection Ratio
Vec=5Vto 10V

Vo =14V

60

80

60 80

dB

Supply Cutrent (per amplifier)
Ay =1, no Load
Vo=5V,Vi=5V
Tmin < T < Trmax

lcc

10

15
17

10 15
18

pA

ls Output Current
Vi=10mV, Vo =0V

45

60

85

45 60 85

mA

Is Output Current
(Sink) V,=-10mV, V, =Vcc

35

45

65

35 45 65

mA

Svo Slew Rate at Unity Gain

0.04

0.04

V/iuS

g m Phase Margin at Unity Gain
Av =40 dB

RL=1MQ

CL =10pF

C, =100 pF

35
10

35
10

Degrees

Overshoot Factor
CL =10 pF
CL =100 pF

Kov

40
70

40
70

%

Vn Input Equivalent Noise Voltage
F=1KHz
Rs =10 Q

70

70

nVAHz

Note : 1. Low output voltage is less than 50mV.

&r

SGS-THOMSON

5/10
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15271

ELECTRICAL CHARACTERISTICS

Tamb = 25 °C, Voo = 10V, lgy = 25 pA (unless otherwise specified)

R, Connected to Vg ~

Symbol Parameter

TS271C

TS2711, TS271M

Min.

Typ.

Max.

Min.

Typ.

Max.

Unit

Vio Input Offset Voltage
Vo =14V

TS271

Tmin < T < Tmax
TS271A

Tmin < T < Tmax
TS271B

Tmin <T < Tmax

10
12
5
6.5
2
3.5

10
12
5
6.5
2
3.5

mV

o Vie Temperature Coefficient of Input Voltage

uv/°eCc

lio Input Offset Current
Vi=5V, Vo =5V
Tmin < T < Tmax

100

200

pPA

Iy Input Bias Current
=5V, Vo=5V
Tmin < T < Tmax

150

300

pPA

VpH High Output Voltage (note 1)
Vi=10 mV

RL = 100KQ

Tmin < T < Trmax

8.7
8.6

8.9

8.7
8.5

8.9

Avd Large Signal Voltage Gain
Vo=1Vto6V

Vi=5V

RL =100 KQ

Toun < T < Tmax

30

20

50

30

10

50

V/imV

Guwr Gain Bandwidth Product
Ay =40 dB

RL =100 KQ

Cp =100 pF

fin = 100 KHz

0.7

0.7

MHz

CMR Common-mode Rejection Ratio
Vo =14V
Vi=1Vto74V

60

80

60

80

dB

SVR Supply Voltage Rejection Ratio
Vecc=5Vto10V
Vo =14V

60

80

60

80

dB

lcc Supply Current (per amplifier)
. Ay =1, no Load

Vo=5V, Vi=5V

Trmin < T < Trax

150

200
250

150

200
300

LA

ls Output Current
Vi=10mV, V, =0V

45

60

85

45

60

85

mA

ls Output Current
(Sink) V,=-10mV, Vo =Vcc

35

45

65

35

45

65

mA

Svo Slew Rate at Unity Gain

0.6

0.6

V/uS

o m Phase Margin at Unity Gain
Ay =40 dB

RL =100 KQ

CL =10 pF

CL =100 pF

50
30

50
30

Degrees

Kov Overshoot Factor
CL =10 pF
CL =100 pF

30
50

30
50

%

Va Input Equivalent Noise Voltage
F=1KHz
Rs =10 Q

38 ~

38

nVAHz

Note : 1. Low output voltage is less than 50mV.

6/10
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TS271

ELECTRICAL CHARACTERISTICS
Tamp =25 °C, Vg = 10V, lger = 130 pA (unless otherW|se specified)
R, Connected to V¢¢ ~

Ts271C TS271l, Tserim | |
Symbol Parameter Min. | Typ. | Max. | Min. | Typ. | Max. | °Mit

Vio Input Offset Voltage mV
Vo =14V .
TS271 . 10 10
Tmin < T < Tmax 12 12
TS271A 5 5
Trmin < T < Trax 6.5 6.5

- TS271B 2 2
Tmin < T < Tmax 35 35

o Vie Temperature Coefficient of Input Voltage 5 5 puv/eC
lio Input Offset Current pA

V=5V, Vo=5V 1 1

: Tmin<T < Tmax 100 200

| Ib Input Bias Current pA

| Vi=5V, Vo=5V 1 . 1

; Tmin < T < Trax 150 300

\

I

VpH High Output Voltage (note 1) \
Vi=10 mV 8.2 84 8.2 84
RL =10 KQ
Tmin < T < Tmax 8.1 8
Avd Large Signal Voltage Gain . V/imV
! Vo=1Vto6V . 10 15 10 15
| Vi=5V

! RL =10 KQ
| Tmin < T < Tmax 7 6
| Gwr | Gain Bandwidth Product MHz
| A, =40 dB 23 23
. RL =10 KQ

i CL =100 pF
‘ fin = 200 KHz
CMR Common-mode Rejection Ratio dB
Vo =14V 60 80 60 80
. Vi=1Vto74V
' SVR Supply Voltage Rejection Ratio dB
Vec=5Vto10V 60 70 60 70
Vo =14V
lcc Supply Current (per ampllfler) HA
Av =1, no Loa 800 | 1300 800 | 1300
Vo =5 V V, = 5 \" .
Tmin < T < Tmax . 1400 1500
! Is Output Current C mA
: Vi=10mV,V, =0V 45 60 85 45 60 85

Is Output Current . mA
(Sink) | Vi=-10mV, Vo =Vec 35 45 65 35 |.45 | -65
Svo Slew Rate at Unity Gain 45 4.5 V/us
g m Phase Margin at Unity Gain Degrees
Av =40 dB
RL =10 KQ ) .
C_L =10 pF 56 56
C. =100 pF 56 56
Kov Overshoot Factor %
C_ =10 pF 30 30
C. =100 pF 30 30
\ Input Equivalent Noise Voltage TH>

" | F=1KHz 30 30 nviHz
Rs =10 Q

Note : 1. Low output voltage is less than 50mV.

710
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TS271 .

GAIN (dB) PHASE
il
50 \\ 45
™~
20 - iy %0
™~ e | 1
30 I TH T I \‘N 135
20 \ \ _T 180
lset= 130 pA 10 N N
1
\ |
1
[} N "'ﬁﬁ
—-10 N ~¢
-20
1 FREQUENCY (Hz)
10K 100K ™ 10M
OPEN LOOP FREQUENCY RESPONSE AND PHASE SHIFT
Ve £5V, RL=10KE2, €L =100 pF, Tamp = 25°C E88TS271-07
GAIN (dB) PHASE
0
-
50 R ‘F-J.4\ 45
- —
E \'\
40 I~ %0
-\ "\
30 ! L 138
3
2 T N 180
Iset = 25 A ~~J
10
0 N
-10 | N
20
- FREQUENCY (Hz)
1K 10K 100K ™
OPEN LOOP FREQUENCY RESPONSE AND PHASE SHIFT
VEc*5V, RL=100KSL C| =100 pF, Tamp= 25°C  EggTS271-08
GAIN (dB) I PHASE
[
50 N a5
40 T Hlie0
30 S~ 4 135
NN N
N
20 N ™ 180
Iset= 1.5 uA N NN r
. 10 N S
N
o N N L
—-10 \
—-20 N
. A FREQUENCY (Hz)
1K 10K 100K ™

/10

OPEN LOOP FREQUENCY RESPONSE AND PHASE SHIFT

Vee 15V, RL=1ML, C| =100 pF, Tamp=25°C

562
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TS271

ORDERING INFOhMATION

Part Number | Teémperature Package

Range °C N D J
TS271C 0to+70 b o
TS271AC Oto+70 d hd
TS271BC 0to+70 ° o
TS2711 - 40 to + 105 b °
TS271M -55t0 +125 |- ]
TS271Al -40to + 105 d b
TS271AM -55t0 + 125 .
TS271BI -40to + 105 b *
TS271BM -55t0 + 125 .
Examples : TS271 ACN, TS271 CD

PACKAGE MECHANICAL DATA
8 PINS - PLASTIC DIP OR CERDIP

mm
e=2.54

@
Y

5,08 max.

=T

L3

1.27max.

Q.51 min.

02
03

B
u

Dotum

oD

| 635(1)

:

“(1) Nominal dimension

(2) True geometrical position

8 pins.

&7

SGS-THOMSON
MICROELECTRONICS

910
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TS271

PACKAGE MECHANICAL DATA (continued)
8 PINS — PLASTIC MICROPACKAGE SO

e=127 e e e le
N 0.63
| I I max.
8 5 T
59 29 01
6.2 4, 02
1 — i
/ 04 I
Datum 0.35 min.
0.45
A.75 1.75 max.
4.95
8 Outputs
10110 (37 SGS-THOMSON
Y/ icRoELECTRONICS
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TS272
TS27M2/TS27L2

SGS-THOMSON
MICROELECTRONICS

<74

CMOS DUAL OPERATIONAL AMPLIFIERS

» EXCELLENT PHASE MARGIN ON CAPACI-
TANCE LOADS

» SYMMETRICAL OUTPUT CURRENTS

= HIGH GAIN BANDWIDTH PRODUCT FOR
TS272

s LOW OUTPUT DYNAMIC IMPEDANCE
» THE TRANSFER FUNCTION IS LINEAR

= PINCOMPATIBLE TO STANDARD DUAL OPE-
RATIONAL AMPLIFIERS (TL082 - LM358)

= STABLE AND LOW OFFSET VOLTAGE

= INTERNAL ELECTROSTATIC DISCHARGE
(ESD) PROTECTION CIRCUITS

» THREE INPUT OFFSET VOLTAGE SELEC-
TIONS : STANDARD (10 mV), A (5 mV),
B@mv)

DESCRIPTION

The TS272 series are low cost, low power dual ope-
rational amplifiers designed to operate with single
or dual supplies. These operational amplifiers use
the SGS THOMSON Microelectronics silicon gate
LIN MOS process giving them an excellent
consumption speed ratio. These series are ideally
suited for low consumption applications.

Three power consumptions are available allowing

to have always the best consumption-speed ratio.

* lcc =10 pA per amplifier : TS27L2 (Low bias ver-
sions)

¢ lcc = 150 pA per amplifier : TS27M2 (Medium
bias versions)

* Icc =1 mA per amplifier : TS272 (High bias ver-
sions) : .

The input impedance is similar to the J-FET input
impedance. Very high input impedance and extre-
mely low input offset and bias currents. They allow
to minimize the static errors in low impedance ap-
plications.

~ November 1988

(Plastic package)

J
CERDIP8
(Cerdip package)

@‘

1Y

D
SO8
(Plastic micropackage)

(Ordering Information at the end of the datasheet)

PIN CONNECTIONS (top view)

0— e
2] —117
3(] 16
4 5

E887S272-01
1 - Output 1

2 - Inverting input 1

3 - Non-inverting input 1
4 - Voo~

5 - Non-inverting input 2
6 - Inverting input 2

7 - Output 2

8- Vgc*

110

565



TS272/TS27M2/TS27L2

BLOCK DIAGRAM

Vee

Current 1 Ou.tput
source | |* stage
Input > nd[>
differential a:t;;e Output
- vVee™
E88TS272-02
ABSOLUTE MAXIMUM RATINGS
Symbol " Parameter Value Unit
Vee' Supply Voltage (note 1) 12 Vv
Vig Differential Input Voltage (note 2) +12 Vv
V, Input Voltage (note 3) -03to 12 \
Toper | Operating Free-air Temperature
TS272C 0to 70
TS2721 — 40 to 105
TS272M - 5510125
TS27M2C 0to 70 oC
TS27M2I - 40 to 105
TS27M2M - 5510125
TS27L2C 0to 70
- Tsa27L2l — 40to 105
TS27L2M — 5510 125
Tstg Storage Temperature — 65 to 150 °C
Notes : 1. All voltage values, except differential voltages, are with respect to network ground terminal.
2. Differential voltages are at the non-inverting input terminal respect to the terminal.
3. The magnitude of the input voltage must never exceed the magnitude of the positive supply voltage.
OPTIMAL OPERATING CONDITIONS
Symbol Parameter Value Unit
Vece Supply Voltage (note 1) 4t010 \"
V, Common Mode Input Voltage Vee =10 V 0to9 \

2/10
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TS272/TS27M2/TS27L2

- SCHEMATIC DIAGRAM (For 1/2 TS27x2)

Vet

- mm>8
tHd————1 110

EB88TS272-03

THOMSO , 3/10
ST AL -




TS272/TS27M2/TS27L2

ELECTRICAL CHARACTERISTICS FOR TS272

Tamb =25 °C, Vgc = 10 V (unless otherwise specified)

R, Connected to Vge —

TS272C

TS2721/TS272M

Symbol Parameter

Min.

Typ.

Max.

Min.

Typ.

Max.

Unit

Vio Input Offset Voltage
Vo =14

TS272

Tmin < T < Tmax

- TS272A

Tmin < T < Tmax
TS272B

Tmin < T < Tmax

10
12
5

65

2
3.5

10
12
5
6.5
2
3.5

mV

pv/ec

o Vie | Temperature Coefficient of Input Voltage

lio Input Offset Current
Vi=5V, Vo=5V
Toun< T < Trax

0.1

0.2

pA
nA

lis Input Bias Current
Vi=56V, Vo =5V
Tmin <T < Tmax

0.15

0.3

pA
nA

VbH High Output Voltage (note 1)
Vi=10 mV

RL =10kQ

T min < T < Tmax

8.2
8.1

8.4

8.4

Avd Large Signal Voitage Gain
Vo=1Vto6V :

Vi=5V

Ry =10 KQ

Tmin <T < Tmax

10

15

15

V/imV

Guwr Gain Bandwidth Product
Ay = 40dB

R = 10kQ

C_ =100 pF

Fin = 200 KHz

3.5

3.5

MHz

CMR Common Mode Rejection Ratio
Vo =14V
Vi=1Vto74V

65

80

65

80

dB

SVR Supply Voltage Rejection Ratio
Vec=5Vto10V
Vo =14V

60

70

60

70

dB

lcc Supply Current (per amplifier)
Ay =1, no Load

Vo=5V

Tmin<T < T max

1000

1500
1600

1000

1500
1700

A

ls Output Current
Vi=1i0mV, Vo=0V

45

60

85

45

60

85

mA

Is Output Current
(sink) Vi==10mV, Vg =V¢c

35

45

65

45

65

mA

Svo Slew Rate at Unity Gain

55

35

55

V/iuS

g m Phase Margin at Unity Gain
Ay = 40dB
RL = 10kQ
C, =100 pF

45

45

Degrees

Kov Qvershoot Factor

30

30

%

Vn Input Equivalent Noise Voltage
f=1KHz
Rs=10Q

30

30

nVAHz

Vo1/Vo2| Cross Talk Attenuation

120

120

dB

Note : 1. Low output voltage is less than 50mV.

o LS7 SGS-THOMSON
’I MICROELECTRONICS
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TS272/TS27M2/TS27L2

ELECTRICAL CHARACTERISTICS FOR TS27M2
Tamb = 25 °C, Vg = 10 V (unless otherwise specmed)
R, Connected to Vge —

Symbol

Parameter

TS27M2C

TS27M2l/TS27M2M

Min.

Typ.

Max.

Typ.

Max.

Unit

Vio

Input Offset Voltage
Vo =14

TS27M2

Tmin < T < Tmax
TS27M2A

Tmin < T < Tmax
TS27M2B

Tmin < T < Trmax

10
12
5
6.5
2
3.5

Min.

10
12
5
6.5
2
3.5

mv

o Vie

Temperature Coefficient of Input Voltage

uv/eC

IID

Input Offset Current
V=5V, Vo=5V
Tmin < T < Trax

0.1

0.2

pA
nA

l[B

Input Bias Current
Vi=5V, Vo=5V
Tmn < T < Trax

0.15

- 03

pA
nA

VoH

High Output Voltage (note 1)
Vi= 10 mV

RL =100 kQ

Tmin <T < Tmax

8.7
8.6

8.9

8.7
8.5

8.9

Large Signal Voltage Gain
Vo=1Vto6V

RL =100 kQ

Vi=5V

Tmin <T < Trax

30

- 20

50

30

10

50

VimV

GWF

Gain Bandwidth Product
A, = 40dB

RL =100 kQ

CL =100 pF

Fin = 100 KHz

MHz

CMR

Common-mode Rejection Ratio
Vo =14V
Vi=1Vto74V

65

80

65

80

dB

SVR

Supply Voltage Rejection Ratio
Vec=5Vto10V
Vo =14V

60

80

60

80

dB

lcc

Supply Current (per amplifier)
Ay =1, no Load

Vo =5 v

Tmin < T < Tmax

150

200
250

150

200
300

LA

Output Current
Vi=10mV, Vo =0V

45

60

85

45

60

85

mA

Is
(sink)

Output Current
V,=-10mV, Vo =Vce

35

45

65

35

45

65

mA

SVO

Slew Rate at Unity Gain

0.6

0.6

V/iuS

g m

Phase Margin at Unity Gain
Ay = 40dB
Ry =100 kQ
CL =100 pF

45

45

Degrees

Kov

QOvershoot Factor

30

30

%

Vn

Input Equivalent Noise Voltage
f=1KHz
Rs =10 Q

38

38

nVANHz

Vo1/Noz

Cross Talk Attenuation

120

120

dB

Note : 1. Low output voltage is less than 50mV.

‘7_’ SGS-THOMSON
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TS272/TS27M2/TS27L.2

ELECTRICAL -CHARACTERISTICS FOR TS27L2
Tampb = 25 °C, Vg = 10 V (unless otherwise specified)
R_ Connected to Voe —

TS27L2C

TS27L21/TS27L2M

Symbol Parameter Min. | Typ.

Min.

Typ.

Max.

Unit

Vio Input Offset Voltage
Vo =14V
TS27L2

Tmin < T < T max
TS27L2A

Tmin < T < Tmax
TS27L2B

Tmin < T < Trmax

10

12
5

6.5

2
35

mV

o Vie | Temperature Coefﬁment of Input : 0.7
Voltage

0.7

uv/eC

lio Input Offset Current .
Vi=5V, Vo=5V 1
Toun < T < Tmax

0.1

0.2

pPA
nA

lig Input Bias Current ,
Vi=5V, Vo =5V 1

Trin < T < Trmax

0.15

0.3

pA
nA

VoH High Oulput Voltage (note 1) B
Vi=10 mV 8.8 9

RL = 1MQ
Tmin <T < Tmax 8.7

8.8
8.6

Avd Large Signal Voltage Gam
Vo=1Vto6V 60 100
Ry =1 MQ
Vi=5V

Tmin <T < T max 45

60

40

100

V/mV

Gwr Gain Bandwidth Product
Ay = 40dB 0.1
RL= 1MQ
CL =100 pF
Fin = 100 KHz

0.1

MHz

CMR | Common Mode Rejection Ratio 65 80
Vo =14V
Vi=1Vto74V

65

80

dB

SVR Supply Voltage Rejection Ratio 60 80
Vcc =5Vto10V
Vo =14V

60

80

dB

lcc Supply Current (per amplifier)
Ay =1, no Load 10
Vo =5V

Tmin<T < Trmax

15
17

10°

15
18

pA

ls Output Current
Vi=10 mV,Vo =0V 45 60

85

45

60

85

mA

ls Output Current
(Sink) V,=-10mV, Vo =V¢gc 35 45

65

35

45

65

mA

Svo Slew Rate at Unity Gain ) 0.04

0.04

Vs

g m Phase Margm at Unity Gaun
Av = 40dB 45
R.= 1MQ
C_ =100 pF

45

‘|Degrees

Kov Overshoot Factor 30

30

%o

Vn Input Equivalent Noise Voltage 70
f=1KHz
Rs =10Q

70

nVAHz

Vo1/Vo2| Cross Talk Attenuation 120

120

dB

Note : 1. Low output voltage is less than 50mV.

6/10 .
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TS272/TS27M2/TS27L2

ICC (rA)

1000

100

10

ICC (nA)

1000

100

HIGH-BIAS VERSIONS
)

P
MEDIUM-BIAS VERSIONS

e muil
LOW-BIAS VERSIONS
A/
Vee (V)
2 4 6 8 10 12 14 16
SUPPLY CURRENT vs FREE-AIR TEMPERATURE
Vo = V|c =0.2 Vcc ) Tm= 25°C, NO LOAD E88TS272-04
HIGH-BIAS VERSIONS
MEDIUM-BIAS VERSIONS
LOW-BIAS VERSIONS
-~
TA(°C)
-50 25 0 25 50 75 100 125
SUPPLY CURRENT vs FREE-AIR TEMPERATURE
Vec=10V,Vic =5V, V=5V, NO LOAD
E88TS272-05

"—l SGS-THOMSON

7110

MICROELECTRONICS

571



TS272/TS27M2/TS27L.2

GAIN(4B)
100 M ~ PHASE
80 (3 8 0.
q \PHASE SHIFT (right scale) -
® [
GAIN (Irft scale) ~
% Y ™ %
TS272 ol 1 | i N NJL 13
o L 44 N 180
2 L L
10 100 1000 10 000 100 000 1.000 000 10 000 000
FREQUENCY (H2)
OPéN LOOP FREQUENCY RESPONSE AND PHASE SHIFT
Ve =10V, Ry = 10k €1 = 100pF, Tamp = 25°C E88TS272-06
GAIN(dB)
100 PHASL
™
80 - Pt o
N ﬁ‘k PHASE SHII T

1 10 100 1.000 100 000 1 000.000
FRECQUENCY (Hs)

OPEN LOOP FREQUENCY RESPONSE AND PHASE SHIFT
Veg =10V, R = 100k, Cp = 100pF, Tamp = 25°C  E88TS272:07

N
60 } - 45
: GAIN (iett seatel||[ TN
l ™ \‘n

40 2

\\ ’1
TS27M2 EJ 13

N

i ™

0 180
’ 20
10 000

GAIN (dB)
PHASE
™
w0 =l °-
\"J \N PHASE snllr'r (ngn salei
60 45
1
GAIN tieft scale) [N \\P
40 90
N ™N
20 135
TS27L2 L
"

0 180

20
1 1 10 100 1000 10 000 100 000
FREQUENCY (H2)
OPEN LOOP FREQUENCY RESPONSE AND PHASE SHIET
Vce =10V, R = TMR2,C| =100pF, Tymp = 25°C E88TS272-08
8/1
0 L3y S5S-THOMSON
. I sucRowEcTRONICS
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TS272/TS27M2/TS27L2

{
)| ORDERING INFORMATION
Temperature Package
Part Number Range °C N b r
TS272C 0to70 . .
TS272AC 0to 70 . .
TS272BC 0to70 U .

! TS2721 —40to 105 L] .

. TS272M —55to0 125 o
TS27M2C 0to70 . .
TS27M2AC 0to 70 . U
TS27M2BC Oto70 . [
TS27M21 —40to 105 . L]
TS27M2M —55t0 125 .
TS27L2C 0to 70 . .
TS27L2AC 0to70 . .
TS27L2BC 0to 70 [ U
TS27M21 —401to 105 [ .
TS27L2M - 55to0 125 .
TS272Al —40to 105 ° °
TS272BI —40to 105 . .

.| TS272AM -~ 55t0 125 .

i TS272BM - 55to0 125 .

! TS27M2AI —40to 105 U .

' TS27M2BI — 40 to 105 . L]
TS27L2AI —40to 105 . .
TS27L2BI —40to 105 . °
TS27M2AM -55t0 125 °
TS27M2BM —-55t0 125 b
TS27L2AM - 5510 125 o
TS27L2BM - 55t0 125 d
Examples : TS27L2ACN, TS272CD

PACKAGE MECHANICAL DATA

8 PINS - PLASTIC DIP OR CERDIP

i mm
| e=2.54 e e e | 85 max.
E 2 N
1 1 ! } Y T L‘;_] 0.51 min.
’ r 1| 457 mox J |k
j 5,08 max. } H L
|i ) [ i [ / T \
() \
1 \
1l j \_
3 0.38 0.2 . \
= 0,508 03| o °'o\
- 7.62 15
1.27max. 1.27 mox. (2)
b I B W
petm (1) Nominal dimenston
or _{9—. T e (2) True geometncal position
o
ST TTUCT LI
! 10mox. _*¢
- 8 pins
! 9/10
i ‘ SGS-THOMSON
_ Y/ MICROELECTRONICS
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TS272/TS27M2/TS27L2 Y

PACKAGE MECHANICAL DATA (continued)
8 PINS - PLASTIC MICROPACKAGE SO

e=127 e e e lg 0.185

0.265
. 0.63
max.
N 04
. ' ' . min.
—hhad H
8 s T
9 39 0.1
62 4.0 0.2
, l 4 | -
/ 04
Datum 0.35 min.
. 0.45
A4.75 1.75 max.
4.95
8 QOutputs
10/10
‘ SGS-THOMSON
Y/ ricrocLECTRONICS
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‘ SGS-THOMSON | | 1S274
YJ icroslzcTRomics W TS27MA4/TS27L4

'CMOS QUAD OPERATIONAL AMPLIFIERS

» EXCELLENT PHASE MARGIN ON CAPACI-
TIVE LOADS

» SYMMETRICAL OUTPUT CURRENTS
= HIGH GAIN BANDWIDTH PRODUCT FOR

TS274

= LOW OUTPUT DYNAMIC IMPEDANCE N

» THE TRANSFER FUNCTION IS LINEAR DIP14
(Plastic Package)

= PIN COMPATIBLE TO STANDARD QUAD

OPERATIONAL AMPLIFIERS (TL084-LM324) J

= STABLE AND LOW OFFSET VOLTAGE CERDIP14

(Cerdip Package)

= INTERNAL ELECTROSTATIC DISCHARGE
(ESD) PROTECTION CIRCUITS

= THREE INPUT OFFSET VOLTAGE SELEC-
TIONS : STANDARD (10 mV), A (5 mV),

B (2mV)
D
S014
(Plastic Micropackage)
(Ordering Information at the end of the datasheet)
PIN CONNECTIONS (top view)
DESCRIPTION 1 A 1 14
The TS274 series are low cost, low power quad ope- 2] tl 13
rational amplifiers designed to operate with single
' ) ! 3 [ 712
or dual supplies. These operational amplifiers use
the SGS-THOMSON Microelectronics silicon gate 4 [ 111
LIN MOS process giving them an excellent 5 ] 710
consumption-speed ratio. These series are ideally 6 [0 il
suited for low consumption applications. .
) , ) 7 [ 8
Three power consumptions are available allowing
to have always the best consumption-speed ratio. 1 - Output 1 E88TS274-01
. = lifier - T i 2 - Inverting input 1
:/(c:e(;si o1n0s )uA per amplifier : TS27L4 (Low bias 3 . Uon_invemng input 1
. _ i : 4 - Vec*
ch = 150. pA per amplifier : TS27M4 (Medium 5 - Nondnverting input 2
bias versions) " A 6 - Inverting input 2
* lcc=1mA per amplifier : TS274 (High bias ver- 7 - Output2
sions) 8 - Output3
9 - Invertinginput 3

The input impedance is similar to the J-FET input

10 - Non-inverting input 3
impedance : very high input inpedance and extre- 11 - Voo~
mely low input offset and bias currents. They allow 12 - Non-inverting input 4
to minimize the static errors in low impedance ap- 13 - Inverting input 4
plications. 14 - Output4
November 1988 110
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TS274/TS27M4/TS27L4

BLOCK DIAGRAM

Vee

Current Output
source L, | stage
Input »> nd|
differential | | stage Output
Vee™
E88TS272-02
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vce Supply Voltage (note 1) 12 Vv
Vid Differential Input Voltage (note 2) +12 \Y
Vi Input Voltage (note 3) -03to12 Vv
Toper | Operating Free-air Temperature
. TS274C 0to 70
TS2741 - 40 to 105
TS274M - 5510125
TS27M4C 0to 70 oG
TS27M4l - 40 to 105
TS27M4M - 5510 125
TS27L4C 0to 70
TS27L41 -40to 105
TS27L4M -551t0 125
Tstg Storage Temperature - 65to 150 °C
Notes :1.  All voltage values, except differential voltages, are with respect to network ground terminal.
2. Differential voltages are at the noninverting input terminal with respect to the input terminal.
3. The magnitude of the input voltage must never exceed the magnitude of the positive supply voltage.
OPTIMAL OPERATING CONDITIONS
Symbol Parameter Value Unit
Vee Supply Voltage (note 1) 41010 \Y
V) Common Mode Input Voltage Vg =10 V Oto9 \
2/10
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TS274/TS27M4/TS27L4

SCHEMATIC DIAGRAM (for 1/4 TS27 x 4)

Tie

] T
] I
1
r—Ts T13§’—%14

|
I

”‘:]Te
Ry

1

—

Vee*

|l |
T23
T22

({'l Vee™

1 ;_g ]f‘jf"1
[ee]
n N - ~
[y s = I

<
~ ~ o Q
= = - =
E88TS272-03
(37 SGS-THOMSON 310
Y/ scRoELECTRONICS
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TS274/TS27M4/TS27L4

ELECTRICAL CHARACTERISTICS FOR TS274

Tamb =25 °C, Ve =

R, Connected to V¢g ~

10 V (unless otherwise specified)

Svmbol Parameter TS274C TS2741/TS274M Unit
Y Min. | Typ. | Max. [ Min. | Typ. | Max.
Vio Ir\t}:ut Offset Voltage mV
Yesoa* 10 10
Tmin < T < Tmax 12 12
TS274A 5 5
Tmin < T < Trmax 6.5 6.5
TS274B 2 2
Tmin < T < Tmax 35 3.5
o Vie sei?perature Coefficient of Input 5 5 uv/reG
oltage
lio Input Offset Current
i= ,Vo=5V 1 1 pA.
Trmin < T < Trmax 0.1 0.2 nA
Iy Input Bias Current
=5V, Vo= 1 1 pA
Tmin < T < Trmax i 0.15 0.3 nA
\Y High Output Voltage (note 1 \
of NPTy Y ( ) 82 | 84 g2 | 84
RL =10 kQ
Tmin <T < Tmax 8.1 8
A Lar e Signal Volta e Gain . V/mV
v VeV " 10 | 15 10 15
RL = 10 kQ
V,=5V
Tmin < T < Tmax 7 6
- Gwr Gain Bandwidth Product MHz
A, =40 dB 35 "35
RL =10 kQ .
CL =100 pF
+fin = 200 KHz
CMR Comm102 Mode Rejection Ratio 65 80 65 80 dB
V. =1Vto74V
SVR Supply Voltage Rejection Ratio 60 70 60 70 dB
Vee -;3 Vtoi0V
0 =1.
le Supply Current (per amplifier)
© | AR ho Load - amP 1000 | 1500 1000 | 1500 | M
Toin< T < Tmax 1600 1700
ls Output Current mA
Vi=10mV,V, =0V 45 60 85 45 60 85
Is Output Current : mA
(Sink) i=-10mV, Vo =Vgc 35 45 65 35 45 65
Svo Slew Rate at Unity Gain 55 5.5 V/uS
o m PRase Margm at Unity Gain 45 45 Degrees
RL =10 kQ
C_ =100 pF .
Kov Qvershoot Factor 30 30 %
Vn Irftp=u§ ?(cﬁglalent Noise Voltage 30 30 nVAHz
: Rs =10 Q
Vo1/Vo2 | Cross Talk Attenuation 120 120 dB
Note : 1. Low output voltage is less than 50mV. "
4no SGS-THOMSON
MICROELECTROMNICS
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TS274/TS27M4/TS27L4

ELECTRICAL CHARACTERISTICS FOR TS27M4
Tamb = 25 °C, Vg = 10 V (unless otherwise specified)
R. Connected to Vgg ~

Svmbol Parameter TS27M4C TS27M41/TS27M4M Unit
Y : ' Min. | Typ. | Max. | Min. | Typ. | Max.
Vio Irv:ut Offset Voltage . mV
T§27M4 10 10
< < R
T§‘§’7M4B e 2 2
Tmin <T < Tmax 3.5 3.5
o Vie Temperature Coefficient of Input 2 2 pv/eC
Voltage
lio Input Offset Current
i=5V, Vo =5V 1 1 pA
Tmin < T < Tmax 0.1 0.2 nA
lp vamt Bias Current
, Vo =5V 1 1 pA
Tmm < T < Trmax” 0.15 0.3 nA
Vpy High Output Voltage (note 1 v
\/? =10 ﬁuv 9 ) 8.7 8.9 8.7 8.9
RL =100 kQ
T min < T < Tmax 8.6 8.5
Avg Large Sl\gnal Voltage Gain VimV
30 50 30 50
RL = 180 kQ
Trin < T < Trnax 20 10 .
Guwr Gain Bandwidth Product MHz
v =40 dB 1 1
RL =100 kQ
C, =100 pF
fin = 100 KHz
CMR Common Mode Rejection Ratio 65 80 65 80 dB
| Vi=1Vio7av
SVR Supply Voltage Rejectlon Ratio 60 80 g 60 80 dB
Vec=5Vto10V
o = 1
| Supply Current (per amplifier,
ce Aep-y1 " no Loa (p P ) 150 200 150 200 nA
Tmm <T < Tmax 250 300
Is Output Current mA
Vi=10mV,Vo, =0V 45 60 85 45 60 85
s utput Gurren m
| Output C t A
(Sink) Vi=-10mV, Vo =Vgc 35 45 65 35 45 65
Svo Slew Rate at Unity Gain 0.6 0.6 V/uS
o m Phase Margm at Unity Gain Degrees
Av 45 45
RL =100 kQ
C_ =100 pF
Kov Overshoot Factor 30 30 %
Va Irfnpu% %(wivalent Noise Voltage 38 38 nVANHz
= Z .
Rs =10 Q
Vo1/Vo2 | Cross Talk Attenuation 120 120 dB
Note : 1. Low output voltage is less than 50mV.
Lyy SGS-THOMSON S0
Y/ wicroEEcTRONICS
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TS274/TS27M4/TS27L4

ELECTRICAL CHARACTERISTICS FOR TS27L4

Tamb =25 °C, Vo = 10 V (unless otherwise specified)

R. Connected to Vgg ~

Svymbol Parameter TS27L4C TS27L41/TS27L4M Unit
Y Min. | Typ. | Max. | Min. | Typ. | Max.
Vio Ir\1})ut Offset Voltage mV
T o1 8 8
< <
T's"'é'ﬂ_ A T’“” & &
< < .. R
T887iap < T 2 2
Trmin < T < Tmax 3.5 3.5
o Vi Temperature Coefficient of Input 0.7 0.7 pv/eG
Voltage
li Input Offset Current
© i= , Vo =5V 1 1 p‘A
Tmin< T < Tmax 0.1 0.2 nA
lp Input Bias Current
1=5V, Vo=5V 1 1 pA
Ton < T < Tmax 0.15 0.3 nA
\ High Output Voltage (note 1 \
PH \/? =10 %V ge ( ) 8.8 9 8.8 9
RL =1 MQ
Tmin < T < Tmax 8.7 8.6
A Lar e Signal Volta e Gain VimV
v VeV D 60 | 100 60 | 100
RL = 100 kQ
Tom e T < T max 45 40
Gwr Gain Bandwidth Product MHz
A, = 40dB 0.1 0.1
RL= 1 MQ
CL =100
fin = 10 K| z
CMR Common Mode Rejection Ratio 65 80 65 80 dB
V = 1 V to74V
SVR Supply Voltage Rejecnon Ratio 60 80 60 -| 80 dB
Vec=5Vito 10
o =1.4
| Suppl Current er amplifier’
ce Afp_y1 e er amelifier) 10 | 15 10 | 15 | ™
Tm|n<T<Tmax 17 18
Is Output Current . mA
Vi=10mV, Vo =0V 45 60 85 45 60 85
Is - Output Current mA
(Sink) i=-10mV, Vo =Vgc 35 45 65 35 45 65
Svo Slew Rate at Unity Gain 0.04 0.04 VS
gm Phase Margln at Unity Gam Degrees
Av = 45 45
RL= 1MQ
C. =100 pF
Kov Overshoot Factor 30 30 %
Vn Irf\pu% IIE(%ivalent Noise Voltage 70 70 nVAHz
= y4 :
Rs =10 Q
Vo1 / Vool Cross Talk Attenuation 120 120 dB
Note : 1. Low output voltage is less than 50mV.
810 SGS-THOMSON
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| TS274/TS27M4/TS27L4

ICC (nA)

1000

100

10

ICC (nA)

1000

100

SUPPLY CURRENT vs FREE-AIR TEMPERATURE
Vee =10V, Vig =5V, Vo=5V, NO LOAD

‘ﬂ SGS-THOMSON

HIGH-BIAS VERSIONS
1 e ==
”1”
MEDIUM-BIAS VERSIONS
o -
LOW-BIAS VERSIONS
/-
“"'
Vee (V)
2 4 6 8 10 12 14 16
SUPPLY CURRENT vs FREE-AIR TEMPERATURE
Vo =Vic=0.2Vcc, Tamp=25°C, NO LOAD EBBTS274-02
HIGH-BIAS VERSIONS
MEDIUM-BIAS VERSIONS
LOW-BIAS VERSIONS
re
TA(°C)
50 25 [) 25 50 75 100 125

E88TS274-03

7110
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TS274/TS27M4/TS27L 4

GAINIWB)
100 M T fl T T PHASE
l' it [ I |
h -i—
80 J 14 - °
TR i 1l il

ji { )
| PHASE SHIET tnignt scael
60 _i I ] as
! !
i GAIN fiett scate] (LN
TS274 . 40 1 4 90

|I ]
0TI ] s
20 |~ 1 ! + 4+ + 1+ W 135
| |
° : ‘_.__ “I N : 180
LU ML L
10 1000 10000 100000 1000000 0 99% 000
FREQUENCY 1Hz2)
OPEN LOOP FREQUENCY RESPONSE AND PHASE SHIFT
Ve =10V, R = 10k 2.C1_ = 100pF, Tymp = 25°C @ E88TS274-04
i
GAIN(dB) . .
100 PHASE
™ N
- 80 T o
\\ \\ PHASE SHIFT
€ 45
GAIN (lef1 scale) N
TS27M4 N TN
40 i N EY
N N
h~
20 135
Nl
o 180
|
20
1 10 100 1.000 10000 100000 1000000
FREQUENCY (Hz)
OPEN LOOP FREQUENCY RESPONSE AND PHASE SHIFT
Vee =10V, RL = 100k 2, CL = 100pF, Tamb = 25°C E88TS27405
GAIN (dB)
100 PHASE
N 1
80 = 0
NW \L. PHASE SHIFT (righ scale} [
4 .
60 i ! T ay
TS27L4 GAIN [left scale) \ﬁ
N N
40 --——r-- 1 90
\\
™
20 135
\\
0 180
e ”
20 d
1 1 10 w00 - 1000 10000 100000
FREQUENCY (Hs)
OPEN LOOP FREQUENCY RESPONSE AND PHASE SHIFT
_ Ve =10V, R = IMQ,CL = 100pF, Tamp = 25°C . E88TS274-06
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TS274/TS27M4/TS27L4

ORDERING INFORMATION

Package

Part Number | Temperature

Range °C N D J
TS274C O0to+70 U U
TS274AC 0to+70 [ L
TS274BC 0to+70 L .
TS2741 --40to + 105 U U
TS274M -55t0 + 125 *
TS27M4C 0to+70 . .
TS27M4AC 0to+ 70 . .
TS27M4BC O0to+70 ‘. .
TS27M41 -40to + 105 J J
TS27M4M -55t0 + 125 .
TS27L4C 0to+70 . ]
TS27L4AC O0to+70 U .
TS27L4BC 0to+70 . .
TS27M4I -40to + 105 . L
TS27L4M -55t0 + 125 U
TS27M4AI - 40 to + 105 U] L
TS27M4AM -55t0 + 125 .
TS27M4BI -40to + 105 . .
TS27M4BM -55to + 125 L4
TS27L4AI1 -40to + 105 J ]
TS27L4AM -55t0 + 125 ]
TS27L4BI - 40 to + 105 ] ]
TS27L4BM -55t0+ 125 .
Examples : TS27L4ACN, TS274CD

PACKAGE MECHANICAL DATA
14 PINS - PLASTIC DIP OR CERDIP

mm

]L .
5.08 mxAI;:' TRP
i :

e e e e e e e=2.54
L2
[ ] L 1

i _0.51 min.

L ! ' \

31
39

-

)

02 ,
03 T 762
(2)
(v}
>

15°

(1) Nominal dimension
(2) True geometrical posttion

19.9 max.

‘Jl_ll_J[_Jl_J_I_ll_ll_]l.'

6.35

m ' 14PINS

<7

SGS-THOMSON
MICROELECTRONICS
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TS274/TS27M4/TS27L4

- PACKAGE MECHANICAL DATA (continued)
14 PINS - PLASTIC MICROPACKAGE SO

mm

e=1.27 e e e e e e 0.185
l I 0.265
A 063 .
L] ] .
H i H ." H ' H min
L EELEE L
4 8 T
39 32 0.1
6.2 4,0 0.2
1 7 1
Dc!um/ 0.35 0.4
N 0.45 min.
8,55 J 1.75 max.
‘8,75 ol
14 PINS
10710 (37 SGS-THOMSON
Y/ croEEcTRONICS
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c_ SGS-THOMSON ~
Y7 NicroELECTRONICS - TS372

CMOS DUAL DIFFERENTIAL COMPARATOR

= WIDE SINGLE SUPPLY RANGE OR DUAL
SUPPLIES 4V TO 10VOR £2V TO 5V

"= VERY LOW SUPPLY CURRENT : 0.4 mA INDE-

PENDENT OF SUPPLY VOLTAGE

« EXTREMELY LOW INPUT BIAS CURRENT :
1pATYP

» EXTREMELY LOW INPUT OFFSET CUR-
RENT : 1 pATYP

= LOW INPUT OFFSET VOLTAGE

= INPUT COMMON-MODE VOLTAGE RANGE
INCLUDES GND

= LOW OUTPUT SATURATION VOLTAGE
150 mV TYP

= OUTPUT COMPATIBLE WITH TTL.MOS AND
CMOS

= BUILT-IN ESD PROTECTION
= HIGH INPUT IMPEDANCE 10'2 QTYP

= FAST REPONSE TIME : 200 NS TYP FOR TTL
LEVEL INPUT STEP

DESCRIPTION

These devices consist of two independent precision
voltage comparators, designed to operate with sin-
gle or dual supplies.

These differential comparators use the SGS THOM-
SON Microelectronics silicon lin MOS process gi-
ving them an excellent consumption-speed ratio.
These devices are ideally suited for low consump-
tion applications.

December 1988

ADVANCE DATA

DIP14
(Plastic Package)

J
CERDIP14
(Cerdip Package)

SO14
(Plastic Micropackage)

(Ordering Information at the end of the datasheet)

PIN CONNECTIONS (top view)

2[] 17
3 (16
4 5
E88TS272:01
1 - Output 1
2 - Inverting input 1
3 - Non-inverting Input 1
4 - Ve
5 - Non-inverting input 2
6 - Inverting input 2
7 - Output 2
8 - Voo

13

This 1s advanced tnformation on a new product now In development or undergoing evaluation Details are subject to change without notice.
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ABSOI.I;JTE MAXIMUM RATINGS

Symboi Parameter Value Unit
Vec | Supply Voltage (note 1) 12 \Y
Vig Differential Input Voltage (note 2) +12 Vv

Vi Input Voltage (note 3) 12 \Y
Vo Output Voltage 12 Vv
lo Output Current 20 mA
Duration of Output Short-circuit to GND (note 4) Unlimited
Toper | Operating Free-air Temperature TS372C 0to70 °C
' TS3721 —40to 105
TS372M — 5510 125
Tstg Storage Temperature — 65 to 150 °C
Notes : 1. Allvoltage values, except differential voltages are with respect to network ground terminal.
2. Differential voltages are at the non-inverting input terminal with respect to the input terminal.
3. The magnitude of the input voltage must never exceed the magnitude of the positive supply voltage.
4. Short circuit from outputs to Vcc* can cause excessive heating and eventual destruction.
"OPERATING CONDITIONS

Symbol . Parameter Value Unit
Vece Supply Voltage Range 4t010 Vv
Vce Min Supply Voltage (for selected devices) 3 Vv
Vee Max Supply Voltage 12 Vv

ELECTRICAL CHARACTERISTICS (Vcc =+5V, T=25°C)
Value .

Symbol Parameter Typ. | Max.. Unit
Vio Input Offset Voltage for Vic = Vicr min (note 1) 2 10 mV
lio Input Offset Current (note 1) 1 pA
li Input Bias Current ' 1 pA
Vicr Input Common Mode Voltage Range 0to Vee v

-15V
Avd L:arge Signal Voltage Gain Vcc =10 V ; RL > 15 KQ at Vge 200 V/imV
loh High Level Output Current Vig =1V ;Voh =+ 5V 0.1 nA .
Voi Low, Level Output Voltage Vig =1V ; loi =4 mA “150 400 mV
lcc Supply Current (4 comparators) Vig =— 1V ;R = 0.4 1 mA
lol Low Level Output Current Vig =— 1V ;VoL =15V 16 mA
Tre Response Time R =5.1 KQ ; CL = 15 pF Overdrive 5 mV 600 ns
(note 2)
Tre Response Time Ry =5.1 KQ ; CL =15 pF TTL Input (note 2) 200 ns

Notes : 1. The offset voltage and offset current which are given are the maximum values required to drive the output down to 400 mV or up to
4V with RL=2.5 KQ1o Vce.
2. The response time which is specified is the interval between the input signal and the instant when the output signal crosses 1.4 V.
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1 ORDERING INFORMATION

TS372,

Part Number | Temperature Package
Range N D J
TS372 0to 70 o °
TS3721 —40to 105 L] .
TS372M —55t0 125 d

Examples : TS372ID

PACKAGE MECHANICAL DATA
8 PINS - PLASTIC DIP OR CERDIP

mm

1

/

Datum__ /

|

e=2.54 e e e 85 max.
(2)
Y T T J 0.51min
" i 1| 4,57 max. - =
5,08 max. I:L ! H
\,] [ ] [ " ] \
U 1 § i 7 v
Ul / \
\
3 0.38 02
— ~TT0,508 o3 ™ .54\*‘
« 762 s
1.27max. 1.27 max. ()
5
ilmM H
Datum
- N (1) Nominal dimenston
o 7 635(1) (2) True geometncal position
o
(I LITI L
! 10mox. ¢
a pins
8 PINS - PLASTIC MICROPACKAGE SO
e=127 e e le 1 0.185
0.265
' ' H 0.63
| max.
|
H ' ' ' min.
IJL] L
8 5 T
59 39 0.
6,2 4.0 0.2

0.35 min.
0.45
4.75 1.75 mox.
495
8 Outputs
(37 SGS-THOMSON 33
Y/ MichoELECTRONICS
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[STRr e Ts374

CMOS QUAD DIFFERENTIAL COMPARATOR

ADVANCED DATA

= WIDE SINGLE SUPPLY RANGE OR DUAL
SUPPLIES 4V TO 10V OR £2V TO 5V

= VERY LOW SUPPLY CURRENT : 0.4 mA INDE-
PENDENT OF SUPPLY VOLTAGE

= EXTREMELY LOW INPUT BIAS CURRENT :

. 1pATYP
| m EXTREMELY LOW INPUT OFFSET CUR- DIP14
‘ RENT : 1 pA TYP (Plastic Package)
= LOW INPUT OFFSET VOLTAGE )
’ = INPUT COMMON-MODE VOLTAGE RANGE CERDIP14
| INCLUDES GND (Cerdip Package)
\ = LOW OUTPUT SATURATION VOLTAGE
150 mV TYP
= OUTPUT COMPATIBLE WITH TTL.MOS AND
CMOS
= BUILT-IN ESD PROTECTION s 31 s
= HIGH INPUT IMPEDANCE 10'2 QTYP (Plastic Micropackage)
n FAST REPONSE TIME : 200 NS TYP FOR TTL (Ordering Information at the end of the datasheet)

LEVEL INPUT STEP

PIN CONNECTIONS (top view)

| 10 14
2 [J 13
3 [ 112
4 [ 11
5 [ 110
6 [ 19
7 [ 1 s
E88J374-01
1 - Output2
2 - Output1
3 - Vec*
4 - Inverting input 1
DESCRIPTION 5 - Non-inverting input 1 -
These devices consist of fourindependent precision 6 - Inverting input 2
voltage comparators, designed to operate with sin- g - :\lon;ltf‘vemglgnlgpm 2
i - Inverting
gle or dual SUPP"es' 9 - Non-inverting input 3
These differential comparators use the SGS THOM- 10 - Inverting input 4
SON Microelectronics silicon lin MOS process gi- 11 - Non‘inverting input 4
ving them an excellent consumption-speed ratio. 12 - Veoo
. . . 13 - Output 4
These devices are ideally suited for low consump- 14 - Output3
tion applications.

. December 1988 1/3
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TS374

ABSOLUTE MAXiMUM RATINGS

Symbol Parameter Value Unit
Vee Supply Voltage (note 1) 12 \Y
Vid Differential Input Voltage (note 2) +12 \

Vi Input Voltage (note 3) 12 \
Vo Output Voltage 12 Vv
lo Output Current 20 mA
Duration of Output Short-circuit to GND (note 4) Unlimited
Toper Operating Free-air Temperature TS374C 0to70 °c*
al - TS3741 —40to 105
TS374M . - 5510 125
Tstg Storage Temperature — 65 to 150 °C

Notes : 1. Allvoltage values, except differential voltages are with respect to network ground terminal.
2. Differential voltages are at the non-inverting input terminal with re$pect to the input terminal.
3. The magnitude of the input voltage must never exceed the magnitude of the positive supply voltage.
4. Short circuit from outputs to Vec' can cause excessive heating and eventual destruction.

OPERATING CONDITIONS

Symbol | . Parameter Value Unit
Vee Supply Voltage Range 410 10 Vv
Vee . Min Supply Voltage (for selected devices) 3 \
Vee Max Supply Voltage . 12 \')

ELECTRICAL CHARACTERISTICS (Vgc,=+5V, T=25°C)
Value

Symbol Parameter Min. | Typ. Max. Unit
Vio Input Offset Voltage for Vic = Vicr min (note 1) 2 10 mV

lio Input Offset Current (note 1) 1 pA
lib Input Bias Current ' 1 pA
Vicr Input Common Mode Voltage Range ' 0 to V?/c \
-15
Avd Large Signal Voltage Gain Vcc =10 V ; R > 15 KQ at V¢ 200 V/mV
loh - High Level Output Current Vig =1V ;Voh =+ 5V 0.1 : nA
Voi Low Level Output Voltage Vig =1V ; lg; =4 mA 150 400 mV
lee Supply Current (4 comparators) Vig =— 1 V;RL =0 04 1 mA
loi Low Level Output Current Vig =— 1V ; VoL =15V 6 16 mA
Tre Response Time R =5.1 KQ ; C. =15 pF Overdrive 5 mV 600 ns
(note 2)
Tre Response Time R =5.1 KQ ; G, = 15 pF TTL Input (note 2) 200 ns

Notes : 1. The offset voltage and offset current which are given are the maximum values required to drive the output down to 400 mV or up to
4V with Ru=25KQ o Ve,
2. The response time which is specified is the interval between the input signal and the instant when the output signal crosses 1.4 V.

2/3
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TS374

ORDERING INFORMATION

Part Number | TEmperature Package

Range N |[D | J
TS374 0to 70 ° L3
TS3741 —40 to 105 L] .
TS374M —551t0 125 .
Examples : TS374ID

PACKAGE MECHANICAL DATA
14 PINS - PLASTIC DIP OR CERDIP

—
Or< —
N (=]

14 8
b o I o O O e e B

.l,_l | NN [ Sy Ny N M | |_’|.'
19.9 max.

(1) Nominal dimension
(2) True geometrical position

6.35

IR 140ufpuls

14 PINS - PLASTIC MICROPACKAGE SO

e=1.27 e e e e e e 0.185
l l l l | ' I 0.265
) i 1 1 1 H 0.63
. l I l max. L
—hAhAAAn "
14 8 T !
59 39 0.1
6.2 4, 0.2
h 7 1
Dutum/ 0.35 0.4
0.45 min.
8.55 _l 1.75max.
8.75 o
1 4 Outputs
3/3
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SGS-THOMSON Bzwo04-5v8, B — 376, B
MICROELECTRONICS BZW04P5V8, B — 376, B

UNI-AND BIDIRECTIONAL TRANSIENT

VOLTAGE SUPPRESSORS

s HIGH SURGE CAPABILITY :
400 W/ 1 ms EXPO

» VERY FAST CLAMPING TIME :
1 ps FOR UNIDIRECTIONAL TYPES
5 ns FOR BIDIRECTIONAL TYPES

» LARGE VOLTAGE RANGE :
58V—-376V

x ORDER CODE:
TYPE NUMBER FOR UNIDIRECTIONAL
TYPES, TYPE NUMBER + SUFFIX B FOR
BIDIRECTIONAL TYPES

DESCRIPTION

Transient voltage suppressor diodes especially use-
ful in protecting integrated circuits, MOS, hybrids
and other voltage-sensitive semiconductors and
components.

F 126
(Plastic)

ABSOLUTE MAXIMUM RATINGS (limiting values)

Symbol

Parameter

~Value

Unit

Pp

Peak Pulse Power for 1 ms Exponential Tj Initial =25 °C
Pulse See note 1

400

P

Power Dissipation on Infinite Heatsink Tamb =50 °C 1.7

lFsm

Non Repetitive Surge Peak Forward T; Initial =25 °C
Current for Unidirectional Types t=10ms

50

Tstg
T

Storage and Operating Junction Temperature Range

— 5510 150
150

°C
°C

T .

Maximum Lead Temperature for Soldering During 10 s at 4 mm

from Case

230

°C

THERMAL RESISTANCE

Symbol

Parameter

Value

Unit

Ring-n

Junction-leads on Infinite Heatsink for Ligag = 10 mm

60

°C/W

Note: 1.

For surges upper than the maximum values,
the diode will present a short-circuit anode-cathode.

January 1989

X Ipp Pulse wave form 10/1000

10 ps
100+

50 +fF--

0

517

D88TRANSIL1
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BZW04-5V8, B —> 376, B/BZW04P5V8, B —> 376, B

ELECTRICAL CHARACTERISTICS (T; =25 °C)

Symbol Parameter Value
VeM Stand-off Voltage
V(BR) Breakdown Voltage
V(cL) Clamping Voltage See tables
lpp Peak Pulse Current
or Temperature Coefficient of V(gg)
C Capacitance
telamping | Clamping Time (0 volt to V(gr)) Unidirectional Types 1 ps max.
Bidirectional Types 5 ns max.
Types Irm @ Vgm V(sr)* @ I [VicL) @ Ipp|VicL) @ lpp| o7 c**
max. v) max. max. max. typ.
Vg=0
1ms expo [8-20us expo f=1MHz
Unidirectional | Bidirectional | (pA) | (V) | min. {nom. | max. [ (mA)| (V) | (A) | (V) | (A) [(107%°C)| (pF)
P BZW04P5vV8 |P BZWO04P5v8B| 1000 | 5.8 | 6.45| 6.8 | 7.48| 10 [10.5 | 38 134 [ 174 5.7 3500
BZW04-5V8 BZW04-5v8B | 1000 | 5.8 | 6.45| 6.8 | 7.14| 10 [10.5 |38 |[13.4 |174 5.7 3500
BZWO04P6V4 |P BZWO04PBV4B| 500 | 6.4 | 7.13| 7.5 | 8.25| 10 |11.3 | 35.4 | 145 | 160 6.1 3100
BZW04-6V4 BZW04-6V4B | 500 | 6.4 | 7.13| 7.5 | 7.88| 10 |11.3 | 354 [ 145 | 160 6.1 3100
BZW04P7V0 |P BZWO04P7VOB| 200 | 7.02| 7.79| 8.2 | 9.02| 10 [12.1 |33 15.5 | 148 6.5 2700
BZW04-7V0 BZW04-7V0B | 200 | 7.02| 7.79{ 8.2 | 861] 10 |12.1 | 33 15.5 | 148, 6.5 2700
BZWO04P7V8 BZW04P7V8B| 50 7.78( 8.65| 9.1 | 10.0 1 {13.4 |30 171 [ 134 6.8 2300
BZW04-7V8 BZW04-7v8B | 50 7.78| 8.65( 9.1 [ 955 1 |13.4 |30 17.1 | 134 6.8 2300
BZWO04P8V5 BZWO04P8V5B 10| 8.55| 9.50| 10 1.0 1 |14.5 | 27.6 | 18.6 | 258 7.3 2000
BZW04-8V5 BZW04-8V5B | 10| 8.55| 9.50| 10 [10.50| 1 [14.5|27.6 | 18.6 |258 7.3 2000
P BZW04P9V4 (P BZWO04P9V4B 5( 9.4 (105 | 11 124 1 |15.6 | 25.7 | 20.3 | 236 7.5 1750
BzW04-9v4 BZW04-9V4B 5 9.4 |105 | 11 11.6 1 [15.6 | 25.7 | 20.3 | 236 7.5 1750
BZW04P10 BZW04P10B 5/10.2 |114 [12 |13.2 1 |16.7 |24 | 21.7 | 221 7.8 1550
BZW04-10 BZW04-10B 5102 |11.4 [12 |126 1 [16.7 |24 | 21.7 |221 7.8 1550
P BZW04P11 |P BZW04P11B 5(11.1 |12.4 [ 13 [143 1 [18.2 |22 | 236 [203 8.1 1450
BZW04-11 BZW04-11B 5(11.1 |124 [ 13 [13.7 1 [18.2 |22 | 236 (203 8.1 1450
P BZWO04P13 |P BZWO04P13B 5|12.8 |143 [15 |165 1 |21.2 119 |27.2 |176 8.4 1200
BZW04-13 BZW04-13B 51128 | 143 | 15 15.8 1 [|21.2 |19 27.2 | 176 8.4 1200
P BZWO04P14 P BZWO04P14B 5(136 (152 | 16 17.6 1 |22.5 | 17.8 | 28.9 | 166 8.6 1100
BZW04-14 BZW04-14B 5]13.6 [15.2 | 16 16.8 1 |22.5|17.8 | 28.9 | 166 8.6 1100
P BZWO04P15 |P BZWO04P15B 5(153 |17.1 [ 18 |19.8 1 [25.2 |16 | 325 |148 8.8 975
BZWo04-15 BZW04-15B 5]153 |171 | 18 18.9 1 ]25.2 |16 32.5 | 148 8.8 975
BZW04P17 BZW04P17B 5[17.1 |19 20 |22 1 [27.7 | 145 | 36.1 | 133 9.0 850
BZW04-17 BZW04-17B 5171 |19 20 |21 1 |27.7 145 | 36.1 | 133 9.0 850
BZWO04P19 BZW04P19B 5(18.8 {209 (22 (24.2 1 {30.6 {13 |393 [122 9.2 800
BZW04-19 BZW04-19B 5(18.8 |209 |22 |231 1 [30.6 |13 |393 (122 9.2 800
BZW04P20 |P BZW04P20B 5(205 |228 |24 |26.4 1 [83.2 |12 |428 112 9.4 725
BZW04-20 BZW04-20B 5(20.5 [22.8 | 24 25.2 1 133.2 |12 428 | 112 9.4 725
P BZWO04P23 BZW04P23B 51231 |256.7 |27 29.7 1 3751107 | 483 | 99 9.6 625
BZW04-23 BZW04-23B 5123.1 |25.7 | 27 28.4 1 |387.5|10.7 | 483 | 99 9.6 625
P BZWO04P26 P BZW04P26B 51256 |28.5 | 30 33 1 1415 96 | 53.5 | 90 " 9.7 575
BZW04-26 BZW04-26B 5(256 |285 |30. |31.5 1 |41.5 9.6 | 535 | 90 9.7 575
BZW04P28 |P BZW04P28B 5282 |31.4 (33 (363 1 |45.7 | 88 |59 815 9.8 510
BZW04-28 BZW04-28B 5|282 |31.4 (33 |347 1 |45.7 | 88 |59 815 9.8 510
P BZWO04P31 |P BZW04P31B 5/30.8 |342 [36 |390.6 1 |49.9| 8 |[e643 | 745 9.9 480
BZW04-31 BZW04-31B 5(30.8 |342 |36 |37.8 1 |49.9| 8 |643 | 745 9.9 480
P BZW04P33 BZW04P33B 5|33.3 |37.1 |39 [429 1 [53.9| 74 |69.7 | 69 10.0 450

* Pulsetest t,<50ms 8<2%.
** Divide these values by 2 for bidirectional types.
For bidirectional types, electrical characteristics apply in both directions.
P : Preferred device.
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BZW04-5V8, B —> 376, B/BZW04P5V8, B —> 376, B

Types Irm @ Vem Vier)* @ Ir |VicL) @ lpp|VicL) @ lpp| or C**
max. (V) max. max. max. typ.
Vg=0
) 1ms expo [8-20us expo f=1MHz
Unidirectional | Bidirectional | (uA) | (V) [ min. |nom.|max.|(mA)| (V) [ (A) | (V) | (A) [(10°%/°C)| (pF)
BZW04-33 BZW04-33B 5 33.3| 37.1| 39 41 1 53.9| 74 69.7| 69 10.0 450
BZW04P37 [P BZWO04P37B 5 36.8| 40.9| 43 473 1 59.3| 6.7 76.8| 62.5 10.1 400
BZWO04-37. BZW04-37B 5 36.8| 40.9| 43 452 1 59.3| 6.7 76.8| 62.5 10.1 400
BZWO04P40 BZW04P40B 5 40.2| 44.7| 47 51.7| 1 64.8| 6.2 84 | 57 10.1 370
BZW04-40 BZW04-40B 5 40.2| 44.7| 47 4941 1 64.8| 6.2 84 | 57 10.1 370
BZW04P44 BZW04P44B 5 436| 485| 51 56.1 1 70.1| 5.7 91 52.5 10.2 350
BZWO04-44 BZW04-44B .5 436( 485 51 53.6| 1 70.1| 5.7 91 52.5 10.2 350
BZW04P48 BZW04P48B 5 47.8| 53.2| 56 61.6| 1 77 52 | 100 | 48 10.3 320
BZW04-48 BZWO04-48B 5 47.8| 53.2| 56 58.8 1 77 5.2 | 100 48 10.3 320
BZW04P53 BZW04P53B 5 53 58.9| 62 68.2( 1 85 4.7 |11 43 10.4 290
BZW04-53 BZW04-53B 5 53 589| 62 65.1] 1 85 4.7 [111 43 10.4 290
BZWO04P58 BZWO04P58B 5 58.1| 64.6] 68 748 1 92 43 (121 39.5 10.4 270
BZW04-58 BZW04-58B 5 58.1| 64.6| 68 714) 1 92 43 | 121 39.5 10.4 270
BZW04P64 BZW04P64B 5 64.1| 713 75 825 1 103 39 (134 | 36 10.5 250
BZW04-64 BZW04-64B 5 641 71.3| 75 78.8| 1 103 39 |134 | 36 10.5 250
BZW04P70 |P BZW04P70B 5 70.1| 77.9| 82 90.2] 1 113 35 |146 | 33 10.5 . 230
BZW04-70 BZW04-70B 5 70.1| 77.9| 82 86.1| 1 113 35 [146 | 33 10.5 230
BZW04P78 BZW04P78B 5 77.8| 86.5| 91 |100 1 125 32 |162 | 295 10.6 210
BZW04-78 BZW04-78B 5 77.8| 86.5| 91 955| 1 125 32 162 | 295 10.6 210
P BZW04P85 BZW04P858B 5 85.5| 95 | 100 (110 1 137 29 178 | 27 10.6 200
BZW04-85 BZW04-85B 5 855 95 | 100 | 105 1 137 29 |178 | 27 10.6 200
BZWO04P94 BZW04P94B 5 94 1105 | 110 [121 1 152 26 [195 | 245 10.7 185
BZW04-94 BZW04-94B 5 94 1105 | 110 |116 1 152 26 |195 | 245 10.7 185
BZW04P102 BZW04P102B| 5 (102 [114 | 120 |132 1 165 24 |212 | 225 10.7 170
BZW04-102 BZW04-102B 5 102 |114 [ 120 |[126 1 165 24 |212 | 225 10.7 170
P BZWO04P111 BZW04P111B| 5 111 [ 124 | 130 | 143 1 179 22 |230 | 20.8 10.7 165
BZW04-111 BZW04-111B 5 |111 [124 [ 130 |137 1 179 22 |230 | 20.8 10.7 165
P BZW04P128 (P BZWO04P128B| 5 |128 |143 | 150 |165 1 207 2.0 |265 18.1 10.8 145
BZW04-128 BZW04-128B 5 128 143 150 | 158 1 207 2.0 | 265 18.1 10.8 145
P BZWO04P136 (P BZWO04P136B| 5 |136 |152 | 160 | 176 1 219 1.8 [282 17 10.8 140
BZW04-136 BZW04-136B 5 |136 |152 | 160 | 168 1 219 1.8 | 282 17 10.8 140
P BZWO04P145 BZW04P145B{ 5 |[145 [161 | 170 |187 1 234 | 1.7 [301 16 10.8 135
BZW04-145 BZW04-145B 5 |[145 |161 170 | 179 1 234 1.7 | 301 16 10.8 135
BZW04P154 BZWO04P154B| 5 |154 |171 180 | 198 1 246 16 |317 15.1 10.8 125
BZWO04-154 BZW04-154B 5 [154 |171 180 | 189 1 246 16 |317 15.1 10.8 125
BZW04P171 BZW04P171B| 5 (171 |190 | 200 |220 1 274 1.5 |353 13.6 10.8 120
BZW04-171 BZW04-171B 5 |171 |190 | 200 [210 1 274 15 | 353 13.6 10.8 120
BZW04P188 |P BZW04P188B 5 188 | 209 220 | 242 1 301 1.4 |388 12.4 10.8 110
. BZW04-188 BZW04-188B 5 188 | 209 220 | 231 1 301 1.4 |388 12.4 10.8 110
P BZWO04P213 BZW04P213B| 5 |213 237 | 250 |275 1 344 1.5 |442 | 12 11 100
BZW04-213 BZW04-213B 5 (213 |237 | 250 |263 1 344 1.5 | 442 12 11 100
P BZWO04P239 BZW04P239B| 5 |239 |266 | 280 |308 1 384 1.5 | 494 12 11 95
BZW04-239 BZW04-239B 5 239 |266 |280 |[294 1 384 1.5 | 494 12 11 95
BZW04P256 BZW04P256B| 5 |256 |285 | 300 |330 1 414 1.2 |529 10 11 90
BZW04-256 BZWO04-256B 5 |256 (285 | 300 |315 1 414 1.2 |529 10 11 90
BZW04P273 BZW04P273B| 5 |273 |304 | 320 |352 1 438 1.2 | 564 10 11 85
BZW04-273 BZW04-273B 5 273 | 304 320 | 336 1 438 1.2 | 564 10 11 85
P BZWO04P299 BZW04P299B| 5 |299 |[332 | 350 |385 1 482 0.9 |618 9 11 80
BZW04-299 BZW04-299B 5 299 |332 350 | 368 1 482 09 |618 9 11 80
BZW04P342 BZWO04P342B| 5 |342 |380 | 400 |440 1 548 0.9 | 706 8 11 75
BZW04-342 BZW04-342B 5 |342 |380 | 400 |420 1 548 0.9 |706 8 11 75
BZWO04P376 BZW04P376B| 5 |376 |418 | 440 |484 1 603 08 | 776 8 1 70
BZW04-376 BZW04-376B 5 | 376 |418 | 440 | 462 1 603 0.8 |776 8 11 70
* Pulsetest t,<50ms 8§<2%.
** Divide these values by 2 for bidirectional types.
For bidirectional types, electrical characteristics apply in both directions.
P : Preferred device.
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BZW04-5V8, B —> 376, B/BZW04P5V8, B —> 376, B

Py (W)
106 é =z n 1
— & EFEE— Ty initial = 25 °C
105 &
S Vgr < 40V . [
e 10 V € Vgg < 250 V——
S\ Vgm > 250 V -
104 ? = £
S 3
R YWY
103 ~ HH
102 06
e
LA T T T TTTI%
tp (ms) expo
10
1073 1072 1071 1 U 102

Fiy.41 - Peak pulse power versus exponential pulse duration.

veL W)
108 Femrry e ry
F $ o mm s Tj initial = 25 °C
BZW 04P376 __ LEr =T H X I,
BZW 04P299 Bt oo L1 100
et P I A
. soqor] === ” 50 D
gzn 04p213 LTI LR B .
T oelee ] - e t.t
BZW 04P128 _4 ] T
102 o tr< 10ps
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BZW 04PS3, - BN I =2
BZW 04P33 -
= o U IO B o
BZW 04P17 -
U _ - L
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arpy; =
BZW_04P5VE
. Tpp W)
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Fig.2 - Clamping voltage versus peak pulse current.
exponential waveform t = 20 ps weeee .

t= 4msg——-
t =10 ms

Note : The curves of the figure 2 are specified for a junction temperature of 25 °C
before surge. The given results may be extrapolated for other junction temperatures
by using the following formula : AV (gg) =xT7(y(BR)) X [T:-| - 25] X V (BR)

For intermediate voltages, extrapolate the given results. D8SBZWO4P4

4/6

» ‘7_, SGS-THOMSON

MICROELECTRONICS
598



BZW04-5V8, B —> 376, B/BZW04P5V8, B —> 376, B

Pp [Tj] —x
Py [Ty =25 °C]
100 =
50 i
T initial (°C)
0 25 50 75 400 425 450 175

Fig.3 - Allowable power dissipation versus
junction temperature.
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Fig.5 - Thermal resistance versus
lead length.
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Fig.6 - Transient thermal impedance
junction-ambient for mounting n°2
versus pulse duration (L = 10 mm).

D88BZW04P5
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Fig.4 - Power dissipation versus ambient
temperature.
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Fig.7 - Peak forward current
versus peak forward voltage drop
(typical values for unidirectional
types) .
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BZW04-5V8, B —> 376, B/BZW04P5V8, B —> 376, B

C (pF) C (pF)
104 104 —
£ : Tj = 25°C = Tj = 25°C
-BZH'04u5V8 f=1MHz Bzwj[e f =1 MHz
103 k824 o04pq3 = — L
© EBzW 0dpas T FBZW 04P138 =
L62H 04pog THH 824 0aP35h1]
102 LBZw 04p15 - 102 BZW 04P5gg
T EBZW 04P1718 1
[ HIO4Da43 H — — 104:;425
10 E 10
= S
Vg (V) Vg V)
1 1
1 10- 100 500 1 10 100 500
Fig.B8a — Capacitance versus reverse applied Fig.Bb - Capacitance versus reverse applied
voltage for unidirectional types voltage for bidirectional types
(typical values) . (typical values) .
D88BZW04P6
PACKAGE MECHANICAL DATA
F 126 Plastic .
L G » L 8D
note 1(L4 Lyjnote 1
/= /A
11 —_———— - =1 —
// r /4
1 ! 1
1 1
1 @ bp # bp 1
o —
1 1
I note 2 !
1 1
Millimeters Inches
Ref. Notes
Min. Max. Min. Max.
2 ba 0.76 0.86 0.029 0.034
@D 2.95 3.05 0.116 0.120 1 - The lead diameter @ by is not controlled over zone L.
6.05 6.35 0.238 0.250 2 - The minimum axial lengh within which the device may be placed with
L 26 - 1.024 - its leads bent at right angles is 0.59" (15 mm).
Lq - 1.27 - 0.050

Cooling method : by convection (method A).
Marking : type number ; white band indicates cathode for unidirectional types.
Weight : 0.4 g.
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SGS-THOMSON
MICROELECTRONICS P6KE6VSCP, CA — 440CP, CA

P6KE6V8P, A — 440P, A

UNI-AND BIDIRECTIONAL TRANSIENT
VOLTAGE SUPPRESSORS

= HIGH SURGE CAPABILITY :
600 W/ 1 ms EXPO
= VERY FAST CLAMPING TIME :
1 ps FOR UNIDIRECTIONAL TYPES
5 ns FOR BIDIRECTIONAL TYPES
= LARGE VOLTAGE RANGE :
58V 376V
» ORDER CODE :
TYPE NUMBER FOR UNIDIRECTIONAL
TYPES, TYPE NUMBER + SUFFIX C FOR
BIDIRECTIONAL TYPES

DESCRIPTION

Transient voltage suppressor diodes especially use-
ful in protecting integrated circuits, MOS, hybrids
and other voltage-sensitive semiconductors and
components.

ABSOLUTE RATINGS (limiting values)

CB-417
(Plastic)

Symbol Parameter

Value

Unit

Pp Peak Pulse Power for 1 ms Exponential

Pulse

T; Initial =25 °C
See note 1

600

P Power Dissipation on Infinite Heatsink

Tamb =75 °C

5

lrsm Non Repetitive Surge Peak Forward

Current for Unidirectional Types

T; Initial =25 °C
t=10ms

100

Tstg
T

Storage and Operating Junction Temperature Range

- 5510175
175

°C
°C

ToL
from Case

Maximum Lead Temperature for Soldering During 10 s at 4 mm

230

°C

THERMAL RESISTANCE

Symbol Parameter

Value

Unit

Rin (-

Junction-leads on Infinite Heatsink for Ligag = 10 mm

20

°C/W

Note : 1. For surges upper than the maximum values,

the diode will present a short-circuit anode-cathode.

February 1989

X Ipp
1004

50

0

Pulse wave form 10/1000

10 us

ims

t
D88TRANSIL1
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P6KE6VSP, A —> 440P, A/P6KE6VSCP, CA —> 440CP, CA

ELECTRICAL CHARACTERISTICS (T; =25 °C)

Symbol Parameter Value
Vaum Stand-off Voltage
V(8R) Breakdown Voltage
VicL) Clamping Voltage See tables
Ipp Peak Pulse Current !
o Temperature Coefficient of V(gr)
C Capacitance
telamping | Clamping Time (0 volt to V(gr)) Unidirectional Types 1 ps max.
Bidirectional Types 5 ns max.
VEm Forward Voltage Drop for Unidirectional Types (lgm = 50 A) 3.5 V max.
Types Iam @ Vam Ver* @ Ir |Vicr) @ lpp|Vicr) @ lpp| ot c**
max. V) max. max. max. typ
Vgp=0
1 ms expo |8-20 ps expo| f=1 MH2
Unidirectional | Bidirectional | (tA) | (V) | min. |nom. | max. [ (mA) | (V) | (A) | (V) (A) [(10-%1°C)| (pF)
P P6KE6V8P [P P6KE6VSCP |1000§| 5.8 | 6.45| 6.8 | 7.48| 10 | 10.5) 57 [ 13.4 | 261 5.7 4000
P6KEBV8A P6KE6VSCA [1000§| 5.8 | 6.45| 6.8 | 7.14| 10 [ 10.5| 57 | 13.4 | 261 5.7 4000
P P6KE7V5P |P P6KE7VS5CP | 500§| 6.4 7.13| 75| 825| 10 11.3| 53 145 | 241 6.1 3700
PEKE7V5A P6KE7V5CA | 500§( 6.4 713 75| 7.88] 10 11.3] 53 145 | 241 6.1 3700
P P6KE8V2P P6KE8V2CP | 200§| 7.02{ 7.79| 8.2 9.02( 10 12.1] 50 155 | 226 6.5 3400
P6KE8V2A P6KE8V2CA | 200§ 7.02| 7.79| 8.2 | 861 10 12.1] 50 155 | 226 6.5 3400
PEKESQV1P PEKEQV1iCP 50§| 7.78| 8.65{ 9.1 10 1 13.4| 45 171 | 205 6.8 3100
PEKEQV1A P6KEQVICA | 50§| 7.78| 8.65| 9.1 | 955| 1 [ 13.4| 45 17.1 | 205 6.8 3100
P6KE10P P6KE10CP 10§| 8.55( 9.5 | 10 [11 1 | 14.5] 41 18.6 | 387 7.3 2800
P6KE10A P6KE10CA 10§| 8.55( 9.5| 10 [10.5 1 | 14.5| 41 18.6 | 387 7.3 2800
PEKE11P P6KE11CP 5§ 9.4 |105 | 11 |1241 1 | 15.6{ 38 | 20.3 | 355 7.5 2500
PEKE11A P6KE11CA 5§/ 9.4 | 105 | 11 |11.6 1 [15.6| 38 | 20.3| 355 7.5 2500
P P6KE12P P P6KE12CP 5 (102 | 114 | 12 [13.2 1 [16.7| 36 | 21.7 | 332 7.8 2300
P6KE12A P6KE12CA 51102 |11.4 | 12 12.6 1 16.7 | 36 21.7 | 332 7.8 2300
P PBKE13P P PBKE13CP 5111 | 124 | 13 14.3 1 18.2| 33 23.6 | 305 8.1 2150
P6KE13A P6KE13CA 51111 | 124 | 13 13.7 1 18.2| 33 23.6 | 305 8.1 2150
P P6KE15P P P6KE15CP 5 (128 |143 [ 15 [16.5 1 | 21.2| 28 | 272 265 8.4 1900
P6KE15A P6KE15CA 5 (128 | 143 | 15 [15.8 1 |’21.2) 28 | 272 265 8.4 1900
P6KE16P P6KE16CP 5 (136 | 152 | 16 |17.6 1 | 22,527 | 289 249 8.6 1800
P6KE16A P6KE16CA 5 (136 (152 | 16 [16.8 1 | 22.5]| 27 | 28.9| 249 8.6 1800
P PBKE18P P P6KE18CP 5153 |17.1 | 18 |19.8 1 | 25.2| 24 | 325 |. 222 8.8 1600
P6KE18A P6KE18CA 5 (153 [17.1 | 18 [18.9 1 [25.2| 24 | 325 | 222 8.8 1600
P P6KE20P P6KE20CP 5 (171 [ 19 20 22 1 27.7| 22 36.1 | 199 9.0 1500
PBKE20A P6KE20CA . 5 171 [ 19 20 21 1 27.7| 22 36.1 | 199 9.0 1500
P6KE22P P P6KE22CP 5 (18.8 (209 [ 22 [24.2 1 | 30.6] 20 39.3 | 183 9.2 1350
P6KE22A P6KE22CA 5 18.8 | 209 | 22 23.1 1 30.6| 20 39.3 | 183 9.2 1350
P6KE24P P6KE24CP 5 1205 | 228 | 24 26.4 1 33.2( 18 428 | 168 9.4 1250
PBKE24A P6KE24CA 5 (205 | 228 | 24 (252 1 |33.2| 18 | 428 | 168 9.4 1250
P PeKE27P P6KE27CP 5 |23.1 | 257 | 27 |29.7 1 | 37.5| 16 | 483 | 149 9.6 1150
P6KE27A P6KE27CA 5 |23.1 |257 | 27 |28.4 1 [37.5| 16 | 48.3| 149 9.6 1150
P P6KE30P P6KE30CP 5 |256 | 285 | 30 |33 1 [41.5]| 145 535 | 134 9.7 1075
P6KE30A P6KE30CA 5 | 256 | 285 | 30 31.5 1 41.5| 145 | 53,5 | 134 9.7 1075
P P6KE33P P P6KE33CP 5 |28.2-|31.4 | 33 |36.3 1 | 45.7| 13.1 | 59 122 9.8 1000
PBKE33A PEKE33CA 5 (282 (314 | 33 34.7 1 45.7| 13.1 | 59 122 9.8 1000
P P6KE36P PEKE36CP 5 (30.8 | 342 | 36 39.6 1 49.9{ 12 643 | 112 9.9 950
P6KE36A P6KE36CA 5 130.8 |342 | 36 37.8 1 49.9] 12 64.3 [ 112 9.9 950

* Pulsetest t,<50ms §<2 %.
** Divide these values by 2 for bidirectional types.

For bidirectional types PEKEEVBCP — 11CA, IRM must be double that specified for unidirectional types.

For bidirectional types, electrical characteristics apply in both directions.

P : Preferred device.
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P6KE6V§§, A —> 440P,,A/P6l‘(E6VBCP, CA —> 440CP, CA

Types Irm @ VRm Vier)* @ Ir |V(cL) @ Ipp| VoL @ Ipp or c**
. max. (V) max. max. max. typ.
Vgr=0
1 ms expo |8-20 ps expo| f=1 MHZ
Unidirectional | Bidirectional [ (rA) | (V) [ min. |nom. [max.|(mA)| (V) | (A) | (V) | (A) |(10-%°C)| (pF)
‘ P P6KE39P P P6KE39CP 5 33.3| 37.1| 39 429 1 539| 11.1 | 69.7|103 10.0 900
i P6KE39A P6KE39CA 5 333| 37.1| 39 | 41 1 53.9( 11.1 | 69.7| 103 10.0 900
i P6KE43P PBKE43CP 5 36.8| 40.9| 43 473 1 59.3| 10.1 | 76.8| 94 10.1 850
i P6KE43A P6KE43CA 5 36.8| 409 43 45.2 1 59.3( 10.1 76.8| 94 10.1 850
PEKE47P P P6KE47CP 5 40.2| 44.7| 47 51.7 1 648( 9.3 84 86 10.1 800
P6KE47A P6KE47CA 5 40.2| 447 47 49.4 1 64.8| 9.3 84 86 101 800
P P6KE51P P6KES1CP 5 43.6| 485| 51 56.1| 1 70.1| 86 | 91 79 10.2 750
PE6KES1A P6KE51CA 5- 43.6| 48.5| 51 53.6 1 70.1| 8.6 91 79 10.2 750
P P6KE56P P6KES6CP 5 47.8] 53.2| 56 616| 17| 77 7.8 (100 72 10.3 700
PEKES6A PBKES6CA 5 47.8| 53.2| 56 58.8| 1 77 7.8 [ 100 72 10.3 700
P6KE62P P6KE62CP 5 53 589 62 682 1 85 71 |11 65 10.4 650
P6KE62A PEKE62CA 5 53 589 62 65.1| 1 85 7.1 [ 111 65 10.4 650
P P6KE68P PBKE68CP 5 58.1| 64.6| 68 748 1 92 6.5 | 121 59.5 10.4 625
PEKE68A P6KEG8BCA 5 58.1| 64.6| 68 714 1 92 6.5 | 121 59.5 10.4 625
PEKE75P PEKE75CP 5 64.1] 71.3| 75 825 1 103 5.8 | 134 53.5 10.5 575
P6KE75A P6KE75CA 5 64.1| 71.3| 75 78.8 1 103 . 5.8 | 134 53.5 10.5 575
P P6KE82P PEKEB2CP 5 70.1| 77.9| 82 90.2 1 113. 53 | 146 49 . 105 550
PEKEB2A PEKE82CA 5 70.1| 77.9| 82 86.1| 1 113 53 | 146 49 10.5 550
P6KE91P P6KE91CP 5 77.8| 86.5| 91 (100 1 | 125 4.8 | 162 44.5 10.6 525
P6KES1A P6KE91CA 5 77.8| 86.5| 91 95.5 1 125 4.8 | 162 44.5 10.6 © 525
PEKE100P P6KE100CP 5 855| 95 | 100 | 110 1 137 44 (178 40.5 10.6 500
| P6KE100A P6KE100CA 5 85.5( 95 100 | 105 1 137 44 1178 40.5 10.6 500
P6KE110P PEKE110CP 5 94 | 105 110 121 1 152 3.9 | 195 37 10.7 470
P6KE110A P6KE110CA 5 94 105 110 | 116 1 152 3.9 | 195 37 10.7 470
PEKE120P PEKE120CP 5 |102 -|114 | 120 | 132 1 165 3.6 | 212 34 10.7 450
P6KE120A P6KE120CA 5 102 | 114 120 | 126 1 165 3.6 | 212 34 10.7 450
P P6KE130P P6KE130CP 5 |[111 (124 | 130 (143 1 179 3.4 | 230 31.5 10.7 420
‘ P6KE130A P6KE130CA 5 [111 (124 | 130 |137 1 179 3.4 | 230 315 10.7 420
| PEKE150P PBKE150CP 5 128 |143 | 150 | 165 1 207 2.9 | 265 27.2 10.8 400
i PBKE150A P6KE150CA 5 [128 |[143 | 150 |[158 1 207 2.9 | 265 27.2 10.8 400
P6KE160P |P P6KE160CP 5 |136 |[152 | 160 |176 1 219 2.7 | 282 25.5 10.8 380
PEKE160A P6KE160CA 5 136 | 152 160 | 168 1 219 2.7 | 282 25.5 10.8 380
; P6KE170P P6KE170CP 5 145 | 161 170 (187 1 234 2.6 | 301 24 10.8 370
| PEKE170A P6KE170CA 5 145 | 161 170 | 179 1 234 2.6 | 301 24 10.8 370
P P6KE180P P6KE180CP 5 154 | 171 180 | 198 1 246 24 317 22.7 10.8 360
P6KE180A P6KE180CA 5 154 171 180 | 189 1 246 2.4 |317 227 10.8 360
P P6KE200P P6KE200CP 5§ |171 |190 | 200 |220 1 274 2.2 | 353 20.4 10.8 350
i P6KE200A PEKE200CA 5 |171 |190 | 200 ]210 1 274 2.2 | 353 20.4 10.8 350
| P6KE220P P6KE220CP 5 |188 |209 | 220 |242 1 301 2 388 18.6 10.8 330
l P6KE220A PEKE220CA 5 |188 |209 | 220 |231 1 301 2 |388 18.6 10.8 330
P PBKE250P P6KE250CP 5 (213 |237 | 250 275 1 344 2 442 19 11 310
P6KE250A P6KE250CA 5 213 | 237 250 |263 1 344 2 442 19 1 310
P6KE280P P6KE280CP 5 239 | 266 280 | 308 1 384 2 494 18 11 300
P6KE280A P6KE280CA 5 239 | 266 280 | 294 1 384 2 494 18 11 300
P6KE300P PEKE300CP 5 256 | 285 300 |330 1 414 1.6 | 529 14 1 290
PEKE300A P6KE300CA 5 |256 |285 | 300 |315 1 414 1.6 | 529 14 11 290
PEKE320P P6KE320CP 5 |273 |304 | 320 |352 1 438 1.6 | 564 14 1 280
PEKE320A PEKE320CA 5 |273 |304 | 320 |336 1 438 1.6 | 564 14 11 280
PEKE350P P6KE350CP 5 [299 [332 |350 |385 1 482 1.6 | 618 14 1 270
P6KE350A PEKE350CA 5 |299 [332 | 350 |368 1 |482 1.6 | 618 14 11 270
P PEKE400P |P P6KE400CP 5 |342 |380 | 400 |440 1 548 1.3 | 706 11 11 360
PBKE400A P6KE400CA 5 -1342 |380 | 400 |420 1 |548 1.3 | 706 1 11 360
P PBKE440P P6KE440CP 5 |376 (418 | 440 |484 1 603 1.3 | 776 11 11 350
P6KE440A P6KE440CA 5 376 | 418 440 | 462 1 603 13 | 776 11 11 350
* Pulse test t,<50ms 8<2%.
** Divide these values by 2 for bidirectional types.
For bidirectional types, electrical characteristics apply in both directions.
P : Preferred device.
LyF S5s-THOMSON 356
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P6KE6V8P, A —> 440P, A/P6KE6V8CP, CA —> 440CP, CA
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Fig.1 - Peak pulse ‘power versus exponential pulse duration._
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Fig.2 - Clamping voltage versus peak pulse current.
exponential waveform t = 20 [

t= 1ms ~———

t=10ms

Note : The curves of the figure 2 are specified for a junction temperature of 25 °C
before surge. The given results may be extrapolated for other junction temperatures
by using the following formula : AV(gp) =y (y(gR)) X [Tj - 25] X V(gR)
For intermediate voltages, extrapolate the given results.
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P6KE6V8P, A —> 440P, A/P6KE6V8CP, CA —> 440CP, CA
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Py 173 = 25 °C]
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Fig.3 - Allowable power dissipation versus
junction t’emperature.
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Fig.4 - Power dissipation versus ambient
temperature. .
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Fig.6 - Transient thermal impedance Fig.7 - Peak forward current
junction-ambient for mounting n°2 versus peak forward voltage drop
versus pulse duration (L = 10 mm). (typical values for unidirectional
- types) .
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P6KE6V8P, A —> 440P, A/P6KE6V8CP, CA —> 440CP, CA

T (pF) C (pF) :
104 104 1
===t = Ty = Z°C == Ty = 25°C
F o —H1 = =1 MHz
Pg| L f =14 MHz f=1
¢ bvep T i L1
PEKE 15p . PBKE 6vecp I l l |
103 ==, 103  PERE foae] H =
[ PEKE SEP‘ T—1
) T
SKE 200 [ TTH LLPBKE G8CP
AL -~ PBKE 200cp m
107 = —E:H 102 .
. Vg V) Vg V)
10 10
i 10 . 100 500 i 10 100 500
Fig.8a - Capacitance versus reverse applied Fig.B8b - Capacitance versus reverse applied
voltage tor unidirectional types voltage for bidirectional types
(typical values) . (typical values) . DBBPGKEPG
PACKAGE MECHANICAL DATA
CB-417 Plastic
L G L @D
note 1)L4 © |L4qnote 1
/& /4
~—t = tH4H—————1tt -+t —
T
/K [V
I ! [
1 1
1 |8 bp g ba|
[ S—— —
1 1
| note 2 !
{ |
Millimeters - Inches
Ref. Notes
Min. Max. Min. Max.
2 by - 1.092 - 0.043
@D .- 3.683 - 0.145 1 - The lead diameter Q'bz is not controlled over zone L.
i 8.89 — 0.350 2 - The minimum axial lengh within which the device may be placed with
L 25.4 - 1.000 - its leads bent at right angles is 0.59" (15 mm).
Ly - 1.25 - 0.049 ’

Cooling method : by convection (method A).
Marking : type number ; white band indicates cathode for unidirectional types.
Weight : 0.6 g. .
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SGS-THOMSON
MICROELECTRONIGS P7T-10, B — 110, B

UNI-AND BIDIRECTIONAL TRANSIENT
VOLTAGE SUPPRESSORS

= HIGH SURGE CAPABILITY :
700 W/ 1 ms EXPO

a VERY FAST CLAMPING TIME :
1 ps FOR UNIDIRECTIONAL TYPES
5 ns FOR BIDIRECTIONAL TYPES

= LARGE VOLTAGE RANGE :

10V-110V

= ORDER CODE:
TYPE NUMBER FOR UNIDIRECTIONAL
TYPES, TYPE NUMBER + SUFFIX B FOR

BIDIRECTIONAL TYPES
CB-417
(Plastic)
DESCRIPTION
Transient voltage suppressor diodes especially use-
ful in protecting integrated circuits, MOS, hybrids
and other voltage-sensitive semiconductors and
components.
ABSOLUTE RATINGS (limiting values)
Symbol Parameter ; Value Unit
P» | Peak Pulse Power for 1 ms Exponential Tj Initial =25 °C | 700 w
Pulse See note 1
P Power Dissipation on Infinite Heatsink Tamb =50 °C 5 W
Irsm | Non Repetitive Surge Peak Forward Tj Initial =25 °C 120 A
Current for Unidirectional Types t=10ms
Tetg | Storage and Operating Junction Temperature Range - 55t0 150 °Cc
T 150 °C
TL Maximum Lead Temperature for Soldering During 10 s at 4 mm 230 °C
from Case
THERMAL RESISTANCE
Symbol Parameter Value Unit
Ring-y | Junction-leads on Infinite Heatsink for Ligag = 10 mm 20 °C/W

Note : 1. For surges upper than the maximum values,

the diode will present a short-circuit anode-cathode.

February 1989

Pulge wave form 10/4000

ims DBSTRANSIL1
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P7T-10,B —» 110, B

.ELECTRICAL CHARACTERISTICS (T = 25 °C)

Symbol Parameter ' Value
Vim Stand-off Voltage
V(sr). | Breakdown Voltage
VicL) Clamping Voltage See tables
lpp Peak Pulse Current
or Temperature Coefficient of V(gg)
(o} Capacitance
telamping | Clamping Time (O volt to V(gr)) - Unidirectional Types 1 ps max.
Bidirectional Types 5 ns max.
Types Irm @ Vam Vier)* @ g [VicL) @ lpp{V(cL) @ lpp| o7 c**
max. Tm ' max. max. max. typ.
) Vg=0 .
1 ms expo |8-20 us expo| f=1 MHZ
Unidirectional | Bidirectional | (tA) | (V) | min. | nom. | max. | (mA)| (V) | (A) [ (V) (A) |(107%°C)| (pF)
P7T-10 P7T-10B 5 10 13 18 20 5 25 30 32 | 265 8.4 2600
P7T-27 P7T-27B 5 27 29.6| 36 4351 6 53 13 68 | 125 9.6 1100
P7T-43 P7T-43B 5 43 50 62 75 5 90 8 115 74 10.3 620 -
P7T-110 P7T-110B 5 |110 | 130 | 160 [=200 5 | 235 3 | 300 | 28 10.8 370

* Pulse test t,<50ms 8<2%.
** Divide these values by 2 for bidirectional types.
For bidirectional types, electrical characteristics apply in both directions.
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P7T-10,B — 110, B

D88P7TP3
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Fig.1 - Peak pulse power versus exponential pulse duration.
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Fig.2 - Clamping voltage versus peak pulse current.
exponential waveform t = 20 ps cseeseer
t= 4ms ==~

-t =10 ms

Note : The curves of the figure 2 are specified for a junction temperature of 25 °C
before surge. The given results may be extrapolated for other junction temperatures

by using the following formula : AV(gp) =«T(v(BR)) X [T§ — 25] X V(gp)
For intermediate voltages, extrapolate the given results.
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P7T7-10,B —» 110, B

Py IT5]

P, T3 = 25 0

100

50

T; initial (°C)
0 25 50 75 100 425 450 475

Fig.3 - Allowahle power dissipation versus
junction temperature. -
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Fig.4 - Power dissipation versus ambient
temperature.
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|+
20 =
Ipy (A)
. 500 (2
0 L (mm) 8 Ty = 450°C .
5 10 5 . 20 25 Vig= .8V
rr = .047 o
Fig.5 - Thermal resistance versus
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Fig.6 - Transient thermal impedance Fig.7 - Peak forward current
junction-ambient for mounting n°2 versus peak forward voltage drop
versus pulse duration (L = 10 mm). (typical values for unidirectional
types) .
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P7T-10,B'— 110,B
c (pF) c (pF)
104 104 —
Ty = 25 °c Ty = 25°C
f =1 MHz f =1 MHz
b7r-1p 1 |
- : P7T-
U e 103 P77 108 e
:P7r~43 L] = P71-278
KBTI~ T P7T-438
ettt p;T_jjoE —l !
\ .
102 102 = =
: vg V) vp (V)
' 10 10
i 10 100 500 1 10 100 500
I
Fig.Ba - Capacitance versus reverse applied Fig.Bb ~ Capacitance versus reverse applied
! voitage for unidirectional types voltage for bidirectivnasl types
(typical values). (typical values).
‘ D88P7TP5
i PACKAGE MECHANICAL DATA
‘ CB-417 Plastic
|
L - G P L AB D
note 1|4 Lqjnote 1
/& /A
-+t 4+t —4— —
T
‘ V) N7
! 1
1 | 1
| g bp @ bp I
: o — !
1 ! 1
i [ note 2 !
| | "
illime Inches
1 Ret. Millimeters ch Notes
Min. Max. Min. Max.
Dby - - 1.092 - 0.043
@D - 3.683 - 0.145 1 - The lead diameter @ bz is not controlled over zone L4.
— 8.89 — 9350 | 5. The minimum axial lengh within which the device may be placed with
L 25.4 - 1.000 - its leads bent at right angles is 0.59" (15 mm).
L4 - 1.25 - 0.049

Cooling method : by convection (method A).
Marking : type number ; white band indicates cathode for unidirectional types.
Weight : 0.6 g.
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o7 SGS-THOMSON

1.5KE6V8P,A — 440P,A

MICROELECTROMNICS 1.5KE6V8CP,CA — 440CP,CA

UNI-AND BIDIRECTIONAL TRANSIENT

= HIGH SURGE CAPABILITY :
1.5 kW /1 ms EXPO
» VERY FAST CLAMPING TIME :
1 ps FOR UNIDIRECTIONAL TYPES -
5 ns FOR BIDIRECTIONAL TYPES
s LARGE VOLTAGE RANGE :
58V —-376V
= ORDER CODE:
TYPE NUMBER FOR UNIDIRECTIONAL
TYPES, TYPE NUMBER + SUFFIX C FOR
BIDIRECTIONAL TYPES

DESCRIPTION

Transient voltage suppressor diodes especially use-
ful in protecting integrated circuits, MOS, hybrids
and other voltage-sensitive semiconductors and
components. o

) VOLTAGE SUPPRESSORS

CB-429
(Plastic)

ABSOLUTE RATINGS (limiting values)

Symbol

Parameter

Value

Unit

Pp

Peak Pulse Power for 1 ms Exponential T; Initial =25 °C
Pulse See note 1

15

kw

P

Power Dissipation on Infinite Heatsink | Tamb =75 °C

5

lrsm

Non Repetitive Surge Peak Forward -~ T; Initial =25 °C
Current for Unidirectional Types t=10 ms

250

Tstg
T

Storage and Operating Junction Temperature Range

—651t0175
175

°C

TL

Maximum Lead Temperature for Soldering During 10 s at 4 mm
from Case

230

°C

THERMAL RESISTANCE

Symbol

Parameter

Value

Unit

Rih(-1)

Junction-leads on Infinite Heatsink for Ligag = 10 mm

20

°C/W

Note: 1.

For surges upper than the maximum values,

the diode will present a short-circuit anode-cathode. X Ipp

100+

Pulse wave form 10/1000

10 us

February 1989-
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1.5KE6V8P, A —> 440P, A/1.5KE6VBCP, CA —> 440CP, CA

ELECTRICAL CHARACTERISTICS (Tj=25 °C)
Symbol Parameter Value
Vam Stand-off Voltage
V(sr) Breakdown Voltage
VicL) Clamping Voitage See tables
lpp Peak Pulse Current
oT Temperature Coefficient of V(gg)
C Capacitance
telamping | Clamping Time (0 volt to V(gRr)) Unidirectional Types 1 ps max.
Bidirectional Types 5 ns max. -
Types Irm @ VRm V(sRr)* @ In [VicL) @ lpp|VicL) @ lpp| o C**
max.,, (V) max. max. max. typ.
Vg=0
1 ms expo |8-20 us expo f=1 MH2
Unidirectional | Bidirectional | (uA) | (V) | min. |nom. | max. | (mA)| (V) | (A) | (V) (A) |(1074°C)| (pF)
P 1.5KE6VBP |P 1.5KE6V8CP |1000§| 5.8 | 6.45| 6.8 | 7.48| 10 | 10.5 | 143 | 13.4 | 746 5.7 9500
1.5KE6VBA 1.5KE6VBCA |1000§| 5.8 | 6.45( 6.8 | 7.14| 10 | 10.5 (143 [ 13.4 | 746 5.7 9500
P 1.5KE7V5P 1.5KE7V5CP | 500§| 6.4 | 7.13| 7.5 | 825| 10 | 11.3 | 132 | 145 | 690 6.1 8500
1.5KE7V5A 1.5KE7V5CA | 500§| 6.4 | 713 75| 7.88| 10 | 11.3 |132 | 145 | 690 6.1 8500
1.5KE8V2P 1.5KEBV2CP | 200§| 7.02| 7.79| 8.2 | 9.02| 10 | 121 |[124 | 155 | 645 6.5 8000
1.5KE8V2A 1.5KEBV2CA | 200§| 7.02| 7.79| 82 | 8.61| 10 | 121 [124 | 155 [ 645 6.5 8000
1.5KE9V1P - 1.5KEQVICP | 50§| 7.78| 8.65| 9.1 |10 1 [ 184|112 [17.1 | 585 6.8 7500
1.5KE9V1A 1.5KEQVICA | 50§| 7.78| 8.65| 9.1 | 955 1 | 13.4 |112 |17.1 | 585 6.8 7500
P 1.5KE10P 1.5KE10CP 10§ 8.55| 9.5 | 10 |11 1 | 145|103 | 18.6 | 968 7.3 7000
1.5KE10A 1.5KE10CA 10§| 855 9.5 |10 [10.5 1 | 145|103 | 18.6 | 968 7.3 7000
1.5KE11P 1.5KE11CP 5§ 9.4 105 |11 [1241 1 {156 | 96 | 203 | 887 7.5 6400
1.5KE11A 1.5KE11CA 5§/ 9.4 1105 |11 [11.6 1 [156 | 96 |20.3 | 887 7.5 6400
P 1.5KE12P  |P 1.5KE12CP 5 (102 [11.4 |12 [132 1 {167 ] 90 |[21.7 | 829 7.8 6000
1.5KE12A 1.5KE12CA 5 (102 (114 |12 [126 1 |167] 90 |21.7 | 829 7.8 6000
P 1.5KE13P 1.5KE13CP 5 [11.1 [124 |13 |143 1 1182 | 82 [236 | 763 8.1 5500
1.5KE13A 1.5KE13CA 5| 11.1 [124 |13 |137 1 | 182 | 82 | 236 | 763 8.1 5500
1.5KE15P 1.5KE15CP 5128 |143 |15 |165 1 (212] 71 |27.2 | 662 8.4 5000
1.5KE15A 1.5KE15CA 5|128 {143 |15 |[158 1 212 ] 71 [27.2 | 662 8.4 5000
P 1.5KE16P 1.5KE16CP 51136 |1562 | 16 17.6 1 225 | 67 |28.9 | 623 8.6 4700
1.5KE16A 1.5KE16CA 5 (136 |152 [ 16 |16.8 1 |225]| 67 |28.9 | 623 8.6 4700
P 1.5KE18P [P 1.5KE18CP 51153 | 171 |18 [19.8 1 | 25.2 | 59.5| 325 | 554 8.8 4300
1.5KE18A 1.5KE18CA 51153 [17.1 |18 (188 1 | 252 | 59.5( 325 | 554 8.8 4300
P 1.5KE20P |P 1.5KE20CP 51171 |19 20 |22 1 | 27.7) 54 |36.1 | 498 9.0 4000
1.5KE20A 1.5KE20CA 5 (171 |19 20 |21 1 | 277 | 54 |36.1 | 498 9.0 4000
P 1.5KE22P 1.5KE22CP 5 (188 (209 |22 (242 1 /306 | 49 |39.3 | 458 9.2 3700
1.5KE22A 1.5KE22CA 5|188 |209 |22 |[23.1 1 | 306 | 49 |39.3 | 458 9.2 3700
1.5KE24P 1.5KE24CP 5205 |228 |24 |26.4 1 | 332 45 428 | 421 9.4 3500
1.5KE24A 1.5KE24CA 5 (205 228 |24 (252 1 (332 45 | 428 | 421 9.4 3500
P 1.5KE27P 1.5KE27CP 5 |23.1 |257 |27 |29.7 1 |375| 40 |48.3 | 373 9.6 3200
1.5KE27A 1.5KE27CA 5 |231 |257 |27 |[284 1 [375]| 40 | 483 | 373 9.6 3200
P 1.5KE30P [P 1.5KE30CP 5256 |285 |30 |33 1 |415]| 36 | 535 | 336 9.7 2900
1.5KE30A 1.5KE30CA 5| 256 |285 |30 |315 1 |415]| 36 | 535 | 336 9.7 2300
P 1.5KE33P |P 1.5KE33CP 5282|314 |33 |36.3 1 | 457 | 33 |59 305 9.8 2700
1.5KE33A 1.5KE33CA 5 |282 |31.4 |33 |347 1 | 457 | 33 |59 305 9.8 2700
P 1.5KE36P |P 1.5KE36CP 5308 |342 |36 |39.6 1 | 499 | 30 |643 | 280 9.9 2500
1.5KE36A 1.5KE36CA 5 |30.8 342 |36 [37.8 1 499 | 30 |64.3 | 280 9.9 2500
P 1.5KE39P [P 1.5KE39CP 5 {333 |37.1 |39 |429 1 [539] 28 |69.7 | 258 | 10.0 2400

* Pulsetest t,<50ms §<2%.
** Divide these values by 2 for bidirectional types.

§ For bidirectional types 1.5KE6V8CP — 11CA, Iaw must be double that specified for unidirectional types.

For bidirectional types, electrical characteristics apply in both directions.
P : Preferred device.
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1.5KE6V8P, A —> 440P, A/1.5KE6VSCP, CA —> 440CP, CA

Types : Inm @ Vem Ver)t @ I |Vicr) @ lpp|VicL) @ lpp| ar c**
max. V) max. max. max. typ
Vg=0
. 1 ms expo [8-20 us expo f=1 MHZ
Unidirectional | Bidirectional | (1A) | (V) | min. [nom. [ max. [(mA)| (V) | (A) | (V) (A) {(10~%/°C)| (pF)
i 1.5KE39A 1.5KE39CA 5 33.3 371 39 | 41 " 53.9( 28 69.7 [ 258 10.0 2400
! P 1.5KE43P 1.5KE43CP 5 36.8| 409 43 | 473 1 59.3| 25.3 | 76.8| 234 10.1 2200
1.5KE43A 1.5KE43CA 5 36.8| 40.9| 43 | 452 1 59.3| 25.3 | 76.8| 234 10.1 2200
P 1.5KE47P P 1.5KE47CP 5 40.2) 44.7| 47 51.7 1 64.8| 23.2 84 214 10.1 2050
1.5KE47A 1.5KE47CA 5 40.2| 44.7| 47 | 494 1 6481232 | 84 | 214 10.1 2050
P 1.5KE51P 1.5KE51CP 5 43.6| 48.5]|- 51 56.1 1 70.1| 21.4 91 198 10.2 1950
1.5KES1A 1.5KE51CA 5 43.6] 485| 51 53.6 1 70.1| 21.4 91 198 10.2 1950
1.5KES6P 1.5KES6CP 5 - 47.8| 53.2| 56 61.6 1 77 19.5 | 100 180 10.3 1800
1.5KES6A 1.5KES6CA 5 47.8| 53.2| 56 58.8 1 77 19.5 | 100 180 10.3 1800
1 1.5KE62P 1.5KE62CP 5 53 | 589 62 | 68.2| 1 85 |[17.7 {111 | 162 104 1700
f 1.5KE62A 1.5KE62CA 5. 53 589 62 65.1 1 85 17.7 (111 162 104 1700
. |P 1.5KE68P P 1.5KE68CP 5 58.1] 64.6| 68 | 74.8| .1 92 | 16.3 | 121 | 148 10.4 1550
‘, 1.5KE68A 1.5KE68CA 5 58.1| 64.6| 68 | 71.4| 1 92 | 16.3 | 121 | 148 10.4 1550
! 1.5KE75P 1.5KE75CP 5 64.1| 71.3| 75 | 825 1 103 | 146 (134 | 134 10.5 1450
! 1.5KE75A 1.56KE75CA 5 64.1| 71.3| 75 | 788 1 103 | 14.6 [ 134 | 134 105 1450
: P 1.5KE82P P 1.5KE82CP 5 701 77.9| 82 90.2 1 113 13.3 | 146 128 10.5 1350
| 1.5KE82A 1.5KE82CA 5 70.1] 779| 82 86.1 1 113 13.37( 146 128 10.5 1350
1 1.5KEQ1P 1.5KE91CP 5 77.8| 86.5| 91 |100 1 125 12 162 111 10.6 1250
| 1.5KE91A 1.5KE91CA 5 77.8| 86.5| 91 95.5( 1 125 | 12 162 | 111 10.6 1250
| 1.5KE100P 1.5KE100CP 5 85.5| 95 100 [ 110 1 137 11 178 101 10.6 1150
: 1.5KE100A 1.9KE100CA 5 85.5| 95 (100 |[105 1 137 | 11 178 | 101 10.6 1150
1.5KE110P [P 1.5KE110CP 5 94 |105 | 110 |121 1 152 9.9 | 195 92 10.7 1050
1.5KE110A 1.5KE110CA 5 94 1105 | 110 |[116 1 152 9.9 | 195 92 10.7 1050
. 1.5KE120P 1.5KE120CP 5 102 | 114 120 | 132 1 165 9.1 | 212 85 10.7 1000
: 1.5KE120A 1.5KE120CA 5 102 | 114 120 | 126 1 165 9.1 | 212 85 10.7 1000
1.5KE130P |P 1.5KE130CP 5 111 | 124 130 | 143 1 179 8.4 | 230 78 10.7 950
' 1.5KE130A 1.5KE130CA 5 111 | 124 130 | 137 1 179 8.4 | 230 78 10.7 950
| 1.5KE150P 1.5KE150CP 5 128 | 143 150 | 165 1 207 7.2 | 265 68 10.8 850
i 1.5KE150A 1.5KE150CA 5 128 | 143 150 | 158 1 207 7.2 | 265 68 10.8 850
i 1.5KE160P 1.5KE160CP 5 136 (152 | 160 [176 1 [219 6.8 | 282 64 10.8 800
i 1.5KE160A 1.5KE160CA 5 136 | 152 | 160 | 168 1 |219 6.8 | 282 64 10.8 800
P 1.5KE170P 1.5KE170CP 5 145 | 161 | 170 | 187 1 |234 6.4 | 301 60 10.8 750
' 1.5KE170A 1.5KE170CA 5 145 (161 | 170 [179 1 (234 6.4 | 301 60 10.8 750
P 1.5KE180P |P 1.5KE180CP 5 154 [171 [ 180 |[198 1 |246 6.1 | 317 57 10.8 725
1.5KE180A 1.5KE180CA 5 1564 |171 | 180 189 1 246 6.1 317 57 10.8 725
P 1.5KE200P |P 1.5KE200CP 5 171 | 190 200 | 220 1 274 5.5 | 353 51 10.8 675
1.5KE200A 1.5KE200CA 5 171 | 190 200 |210 1 274 5.5 | 353 51 10.8 675
1.6KE220P |P 1.5KE220CP 5 188 | 209 220 |242 1 328 4.6 | 388 46.5 10.8 625
1.5KE220A 1.5KE220CA 5 188 |209 | 220 |231 1 |328 4.6 | 388 46.5| 10.8 625
P 1.5KE250P |P 1.5KE250CP 5 213 .| 237 250 | 275 1 344 5.0 | 442 47 1 560
1.5KE250A 1.5KE250CA 5 213 {237 | 250 |263 1 |344 5.0 | 442 47 11 560
1.5KE280P 1.5KE280CP 5 239 | 266 /| 280 |308 1 |384 5.0 | 494 47 11 520
1.5KE280A 1.5KE280CA 5 239 (266 |[280 |294 1 |384 5.0 | 494 47 11 520
P 1.5KE300P |P 1.5KE300CP 5 | 256 |285 | 300 |330 1 |414 5.0 | 529 47 11 500
1.5KE300A 1.5KE300CA 5 256 | 285 300 |315 1 414 5.0 | 529 47 11 500
1.5KE320P 1.5KE320CP 5 273 | 304 320 |352 1 438 4.5 | 564 42 11 460
1.5KE320A 1.5KE320CA 5 273 | 304 320 |336 1 438 4.5 | 564 42 1 460
P 1.5KE350P |P 1.5KE350CP 5 299 | 332 350 | 385 1 482 4.0 [ 618 37 1 430
1.5KE350A 1.5KE350CA 5 299 | 332 350 | 368 1 482 4.0 | 618 37 11 430
P 1.5KE400P |P 1.5KE400CP 5 |342-|380 | 400 |440 1 |548 4.0 | 706 37 11 390
1.5KE400A 1.5KE400CA 5 3427|380 | 400 |420 1 | 548 4.0 706 37 11 390
P 1.5KE440P |P 1.5KE440CP 5 | 376 |418 | 440 |484 1 603 35 | 776 33 11 360
1.5KE440A 1.5KE440CA 5 | 376 |418 | 440 |462 1 |603 3.5 | 776 33 11 360
* Pulsetest t,b<50ms §<2%. i
** Divide these values by 2 for bidirectional types. -
For bidirectional types, electrical characteristics apply in both directions.
P : Preferred device. -
Ly7 SGs-THOMSON 3/
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1.5KE6V8P, A —> 440P, A/1.5KE6V8CP, CA —> 440CP, CA
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Fig.4 - Peak pulse power versus exponential pulse duration.
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Fig.2 - Clamping voltage versus peak pulse current.
exponential waveform t = 20 ps -

t= 1m—--—-

t=10ms

Note : The curves of the figure 2 are specified for a junction temperature of 25 °C
before surge. The given results may be extrapolated for other junction temperatures
by using the following formula : AV(gp) =& t(v(gp)) X [T5 - 251 X V(gp)

For intermediate voltages, extrapolate the given results.
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1.5KE6V8P, A —> 440P, A/1.5KE6VSCP, CA —> 440CP, CA
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Fig.3 — Allowable power dissipation versus
junction temperature.
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Fig.6 - Transient thermal impedance
junction-ambient for mounting n°2
versus pulse duration (L = 10 mm).
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Fig.4 - Power dissipation versus ambient
temperature.
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Fig.7 - Peak forward current
versus peak forward voltage drop
(typical values for unidirectional
types) .
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1.5KE6V8P, A —s 440P, A/1.5KE6VS8CP, CA —> 440CP, CA

/

C (pF) C (pF)
104 L — 104 L
—1=J'rj}. Ty = 25 °C Ty = 25°C
SKE 5 £= 1 MHz f=tuiz |
1. 5=
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L1 5ke o = g
Nll' [ -—-.-_'
) i 1. 5KE 20005
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Fig.Ba - Capacitance versus reverse applied Fig.Bb - Capacitance versus reverse.applied
voltage for unidirectional types voltage for bidirectional types
(typical values) . (typical values).
D881.5KEP6
PACKAGE MECHANICAL DATA
CB-429 Plastic
L ‘ G L gD
note 1|4 Li(note 4
/s /A
-+t —- e —
. 1 1
/AR | /4
N 1
: 2 bp @ bp : !
[ |
1 : |
L note 2 |
! o
Millimeters Inches
Ref. Notes
Min. Max. Min. Max.
@ by - 1.06 - 0.042
@D - 5.1 - 0.20 1 - The lead diameter @ b, is not controlled over zone L.
G - K - . " " . B . .
o8 0.386 2 - The minimum axial lengh within which the}ewce may be placed with
L 26 = 1.024 - its leads bent at right angles is 0.70" (18 mm).
L1 - 1.27 - 0.050

Cooling method : by convection (method A).
Marking : type number ; white band indicates cathode for unidirectional types.

Weight: 0.9 g.
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5{ ‘7_’ SGS-THOMSON

MICROELECTRONIGS .BZW50-10,B — 180, B

UNI-AND BIDIRECTIONAL TRANSIENT

N VOLTAGE SUPPRESSORS

5kW /1 ms EXPO
» VERY FAST CLAMPING TIME :
1 ps FOR UNIDIRECTIONAL TYPES
5 ns FOR BIDIRECTIONAL TYPES
w» LARGE VOLTAGE RANGE :
i0V->180V
= ORDER CODE :
I TYPE NUMBER FOR UNIDIRECTIONAL
i TYPES, TYPE NUMBER + SUFFIX B FOR
[ BIDIRECTIONAL TYPES

|
l
} » HIGH SURGE CAPABILITY :

DESCRIPTION

Transient voltage suppressor diodes especially use-
ful in protecting integrated circuits, MOS, hybrids
and other voltage-sensitive semiconductors and
components.

AG
(Plastic)

ABSOLUTE RATINGS (limiting values)

Symbol Parameter

Value Unit

Pp Peak Pulse Power for 1 ms Exponential T; Initial =25 °C
Pulse See note 1

5 kW

P Power Dissipation on Infinite Heatsink Tamb =75 °C

5

Current for Unidirectional Types t=10ms

500 A

Tstg Storage and Operating Junction Temperature Range
T

—'65to 150 °C
150 °C

To Maximum Lead Temperature for Soldering During 10 s at 4 mm

| lesm Non Repstitive Surge Peak Forward T) Initial =25 °C
1‘ from Case

230 °C

THERMAL RESISTANCE

Symbol Parameter

Value Unit

Rin(-1y | Junction-leads on Infinite Heatsink for Ligag = 10 mm

15 °C/W

Note : 1. For surges upper than the maximum values,
the diode will present a short-circuit anode-cathode. 4 Ipp
4

100+

Pulse wave form 10/1000
10 us

February 1989

t
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BZW50-10, B — 180, B

ELECTRICAL CHARACTERISTICS (T; =25 °C)
Symbol Parameter Value
Vam Stand-off Voltage
V(8R) Breakdown Voltage
VicL) Clamping Voltage See tables
lpp Peak Pulse Current
oT Temperature Coefficient of V(gr)
[ Capacitance .
tclamping | Clamping Time (0 volt to V(8Rr)) Unidirectional Types 1 ps max.
Bidirectional Types 5 ns max.
Types Irm @ Vgm Ver)* @ IR [VicL) @ lpp|VicL) @ lpp| oF C**
max. S (V) max. max. max. typ.
- Vg=0
1 ms expo [8-20 us expo| f=1 MHZ
Unidirectional | Bidirectional | (1A) | (V) | min. |nom. [ max. [ (mA)| (V) | (A) | (V) | (A) |(107%/°C)| (pF)
BZW50-10 BZW50-10B 5.1 10 | 11.1] 124 136| 1 18.8|266 | 23.4|2564 7.8 24000
BZW50-12 BZW50-12B 5 12 | 13.3| 14.8| 16.3| 1 22 |227 | 28 (2143 8.4 18500
BZW50-15 BZW50-15B 5 15 16.6| 18.5| 204| 1 26.9( 186 35 (1714 8.8 13500
BZW50-18 BZW50-18B 5 18 | 20 | 22.2| 24.4| 1 32.2(155 | 41.5]|1446 9.2 11500
BZW50-22 BZW50-22B 5 22 | 244 27.1| 29.8| 1 39.4(127 | 51 |1177 9.6 8500
BZW50-27 BZW50-27B 5 27 | 30 | 33.3]| 36.6| 1 48.3[103 | 62 | 968 9.8 7000
BZW50-33 BZW50-33B 5 33 36.6| 40.7( 447 1 59 85 76 789 10 5750
BZW50-39 BZW50-39B 5 39 43.3| 48.1| 53 1 69.4] 72 90 667 10.1 4800
BZW50-47 BZW50-47B 5 47 52 57.8| 636 1 83.2| 60.1]|108 556 10.3 4100
BZW50-56 BZW50-56B 5 56 62.2( 69.1 ) 76 1 99.6| 50 |129 465 10.4 3400
BZW50-68 BZW50-68B 5 68 75.6| 84 924 1 121 41 157 382 10.5 3000
BZW50-82 BZW50-82B 5 82 | 91 [101.2]111 1 |145 | 34 |189 | 317 | 106 2600
BZW50-100 BZW50-100B 5 |[100 |111 |1235|136 1 |179 | 28 |228 | 263 | 10.7 2300
BZW50-120 BZW50-120B 5 |120 (133 |148.1|163 1 |215 | 23 |274 | 219 | 10.8 1900
BZW50-150 BZW50-150B 5 | 150 [166 |185.2(204 1 |269 19 | 343 175 | 10.8 1700
BZW50-180 BZW50-180B [+ 5 | 180 [200 |222 (244 1 |322 16 | 410 146 | 10.8 1500

* Pulsetest t,<50ms 8<2%.
** Divide these values by 2 for bidirectional types.
For bidirectional types, electrical characteristics apply in both directions.
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BZW50-10, B — 180, B

107

FE=F= 1 anitial = 25 °C |

108 e— %
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3 | |
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L1 T TiT
2 tp (ms) expo
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Fig.4 - Peak pulse power versus exponential pulse duration.
vV v)
103 CL
Ty initial = 25 °C
:1:-; eaee[ ]
= r t.< 10 ps
BZW 50-180 r<
]
L - el -~
102 + i -
[ BZW 50-82 e
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|_BzW 50-39 .
=edsljimmemsy
Bz 50-18 . » —"
l | H” Lt~ L
=2 ot
10 BZW 50-10 : Inp (A)
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Fig.2 - Clamping voltage versus peak pulse current.
exponential waveform t = 20 ps -

t= 1ms ===~

t=10ms

Note : The curves of the figure 2 are specified for a junction temperature of 25 °C
before surge. The given results may be extrapolated for other junction temperatures
by using the following formula : AV(gg) =&y (v(gR)) X [T; - 25] X V(gp)

For intermediate voltages, extrapolate the given results.
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BZw50-10, B —» 180, B

Pp IT5] %
P, [T; = 25 °C]
100
50
Tj initial (°C)
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Fig.3 - Allowable power dissipation versus
junction temperature.
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Fig.4 - Power dissipation versus ambient
temperature.
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Fig.5 - Thermal resistance versus A-
lead length. iz
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Fig.6 ~ Transient thermal impedance Fig.7 - Peak forward current
junction-ambient for mounting n°2 versus peak forward voltage drop
versus pulse duration (L = 10 mm). (typical values for unidirectional
types) .
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BZW50-10, B —» 180, B

C (pF) C (pF)
105 . 105
Tj = 25°C Tj = 25¢°C
f =1 MHz f =14 MHz
= Ui ] | 1 1]
4 Bz""%&m 4 L
10 8. 10 BZW 50~ H 1
2N 50-g5 tHy L i
C Bziy 502591 == - BZW 50-1gg
—1 1T
Bz |- BZW 5p-:
320 50-g3 - 50-398 [
103 P : . 103 | B2ZW 50-g2g
F B, EH 7
;_ﬂv 50~150 ey - — -
et — [ Bzw 50~1808
W | Vo )
vg v R
102 _ 102 [ [T
1 10 ‘ i00 500 1 10 100 500
: Fig.Ba - Capacitance versus reverse applied Fig.Bb - Capacitance versus reverse applied
‘ voltage for unidirectional types voltage for bidirectivngl types
(typical values). (typical values) .
| . D8BBZWS50P5
i PACKAGE MECHANICAL DATA
AG Plastic
L G - L 4D
note 1)Ly Ly|note 4
/A /A
=4+t -
1 V/4
! 1
1 1
1 1
1 1
: @ bp @ ba|
. i
[ note 2 |
s T
Ret. Millimeters Inches - Notes
Min. Max. Min. ‘Max. .
D by 1.35 1.45 0.053 0.057
oD - 8 - 0.315 1 - The lead diameter @ b3 is not controlled over zone L.
- S = | 035 | 5. The minimum axial lengh within which the device may be placed with
L 20 = 0.787 - its leads bent at right angles is 0.79" (20 mm).
Lq - 1.27 - 0.050 .

:“ Cooling method : by convection (method A).
Marking : type number ; white band indicates cathode for unidirectional types.

Weight: 1 g.
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SGS-THOMSON SM6T6V8, A — 220, A
MICROELECTRONIGS SM6T6V8C, A — 200C, A

UNI-AND BIDIRECTIONAL TRANSIENT

VOLTAGE SUPPRESSORS

» HIGH SURGE CAPABILITY :
600 W/ 1 ms EXPO

= VERY FAST CLAMPING TIME :
1-ps FOR UNIDIRECTIONAL TYPES
5 ns FOR BIDIRECTIONAL TYPES

= LARGE VOLTAGE RANGE :
55V—->188V

= ORDER CODE:
TYPE NUMBER FOR UNIDIRECTIONAL
TYPES, TYPE NUMBER + SUFFIX C FOR
BIDIRECTIONAL TYPES

DESCRIPTION
Transient voltage suppressor diodes especially use-

i ful in protecting integrated circuits, MOS, hybrids

and other voltage-sensitive semiconductors and
components.

ABSOLUTE RATINGS (limiting values)

SOD 6
(Plastic)

SURFACE MOUNT TRANSIL FEATURES

= A PERFECT PICK AND PLACE BEHAVIOUR

= AN EXCELLENT ON BOARD STABILITY

= A FULL COMPATIBILITY WITH BOTH GLUING
AND PASTE SOLDERING TECHNOLOGIES

= BODY MARKED WITH TYPE CODE AND
LOGO

m STANDARD PACKAGING : 12 mm TAPE
(EIA STD. RS481)

= TINNED COPPER LEADS

» HIGH TEMPERATURE RESISTANT RESIN

Symbol Parameter Value Unit
Pp Peak Pulse Power for 1 ms Exponential T; Initial = 25 °C 600 w
Pulse See note 1
P Power Dissipation on Infinite Heatsink Tamb =25 °C 1.2 W
Irsm Non Repetitive Surge Peak Forward Tj Initial =25 °C 50 A
Current for Unidirectional Types t=10ms
Tstg Storage and Operating Junction Temperature Range -~ 6510175 °C
T; 150 °C
T Maximum Lead Temperature for Soldering During 10 s 260 °C
THERMAL RESISTANCE
Symbol Parameter Value Unit
Ritn-y | Junction-leads 20 °C/W
Note : 1. For surges upper than the maximum values, %1
the diode will present a short-circuit anode-cathode. 4 PP 10 us Pulse wave form 10/1000
400+
50 Ff=-3
1
]
0 . > ¢
1 W8 pggTRANSILI
February 1989 1/6
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SM6T6V8, A —> 220, A/SM6T6V8C, A —> 200C, A

ELECTRICAL CHARACTERISTICS (T; =25 °C)

Symbol Parameter Value
Vem Stand-off Voltage
V(eR) Breakdown Voltage
VicL) Clamping Voltage See tables
lpp Peak Pulse Current
or Temperature Coefficient of V(gr)
C Capacitance
-tctamping | Clamping Time (0 volt to V(gr)) Unidirectional Types 1 ps max.
Bidirectional Types 5 ns max.
Types Marking law @ Vam Vier)* @ In | Vicr) @ lpp | Vicr) @ lpp| = o7 c**
max. V) max. max. max. typ.
Vg=0
1ms expo | 8-20us expo =1MHz
Unidirec- | Bidirec- [Unidirec-|Bidirec-| (nA) | (V) | min. | nom. | max. | (mA) | (V) (A) | (v) | (A) {(10°%/°C)| (pF)
tional tional tional | tional
SM6T6V8 |SM6T6VBC | DD LD 1000 55 6.12| 6.8 7.48| 10 | 10.8 | 55 14 | 250 5.7 4000
SM6TEV8A |SMETEVBCA | DE LE 1000 58 6.45| 6.8 7.14] 10 | 105 | 57 13.4| 261 5.7 4000
SM6T7V5 [SM6T7V5C | DF LF 500 6.05 6.75| 75 825| 10 | 11.7 | 51 15.2 | 230 6.1 3700
SM6T7V5A |SM6T7V5CA | DG LG 500 6.4 743 75 7.88| 10 | 11.3 | 53 14.5| 241 6.1 3700
SM6T10 SM6T10C DN LN 10 8.1 90 | 10 11 1 15 40 19.5| 369 73 2800
SM6T10A |[SM6T10CA | DP LP 10 855 95 | 10 10.5 1 145 | 41 18.6| 387 73 2800
SM6T12 SM6T12C DS LS 5 9.72| 10.8 12 13.2 1 173 | 35 22.7) 317 78 2300
SM6T12A |SM6T12CA | DT LT 5( 102 | 114 | 12 12.6 1 16.7 | 36 21.7] 332 7.8 2300
SM6T15 SM6T15C DW LW 51121135 | 15 16.5 1 22 215 28.4 | 254 8.4 1900
SM6T15A |SM6T15CA | DX LX 5| 128 | 143 | 15 15.8 11212 |28 27.2| 265 8.4 1900
SM6T18  |SM6T18C ED MD 51145 | 162 | 18 19.8 1| 265 [ 225 34 [212 8.8 1600
SM6T18A [SM6T18CA | EE ME 51153 | 171 18 18.9 1 [ 252 |24 325|222 88 1600
SM6T22  [SM6T22C EH MH 5[ 178 | 198 | 22 24.2 11319 | 185 41.2[ 175 9.2 1350
SM6T22A |SM6T22CA | EK MK 51188 | 209 | 22 23.1 1 |306 | 20 39.3|183 9.2 1350
SM6T24  [SM6T24C EL ML 51194 [ 216 | 24 26.4 1 | 347 (175 449160 9.4 1250
SM6T24A |SM6T24CA | EM MM 51205 | 228 | 24 252 1 332 | 18 428168 9.4 1250
SM6T27 SM6T27C EN MN 5218 | 243 | 27 29.7 1 39.1 | 155 50.5| 143 9.6 1150
SM6T27A |SM6T27CA | EP MP 51231 | 257 | 27 284 1 375 | 16 48.3| 149 9.6 1150
SM6T30  [SM6T30C EQ MQ 5| 243 | 27 30 33 1 | 435 | 135 56.1 128 9.7 1075
SM6T30A [SM6T30CA | ER MR 5256 | 285 | 30 315 1 414 | 145 535|134 9.7 1075
SM6T33  |SM6T33C ES MS 51268 297 | 33 36.3 1 | 477 | 125 61.7 | 117 9.8 1000
SM6T33A |SM6T33CA | ET MT 51282 314 | 33 34.7 1 | 457 | 131 59 |122 9.8 1000
SM6T36  |SM6T36C EU. MU 5291 | 324 | 36 39.6 1 |52 15 67.3| 107 99 950
SM6T36A [SM6T36CA | EV MV 5308|342 | 36 37.8 11499 |12 64.3| 112 9.9 950
SM6T39 SM6T39C EW MW 5| 316 | 35.1 39 429 1 564 | 10.6 73 99 10.0 900
SM6T39A |[SM6T39CA | EX MX 51333371 | 39 41 1 | 539 | 1114 69.7 103 10.0 900
SM6T68 SM6T68C FP NP 5551|612 | 68 748 1 98 6.1 | 127 57 104 625
SM6TE8A |SM6T6BCA | FQ NQ 5| 581 | 646 | 68 714 1 92 6.5 | 121 595 | 104 625
SM6T100 |SM6T100C FX NX 5| 81 90 100 |110 1 |144 42 | 187 385 | 106 500
SM6T100A |SM6T100CA | FY NY 5855 | 95 100 |105 1 |137 44 | 178 405 | 106 500
SM6T150 |[SM6T150C | GK OK 51121 [135 150 |165 1 [215 28 | 2717 26 10.8 400
SM6T150A |SM6T150CA | GL oL 51128 [143 150 (158 1 [207 29 | 265 272 | 108 400
SM6T200 |SM6T200C | GT o7 5 (162 {180 200 |220 1 (287 21 | 370 194 | 108 350
SM6T200A |SM6T200CA | GU ou 5 1171|190 200 |210 1 274 22 | 353 204 ) 108 350
SM6T220 Gv 5 (178 [198 220 |242 1 |316 1.9 | 406 17.71 108 330
SM6T220A GW 51188 [209 220 [231 1 |301 2 388 186 108 330

* Pulsetest t,<50ms &6<2%.

** Divide these values by 2 for bidirectional types.

For bidirectional types, electrical characteristics apply in both directions.
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SM6T6VS, A —> 220, A/SM6T6V8C, A —> 200C, A

ORDER CODE

SM 6 T 6v8 CA

Power range : 6 — 600 W

_Surface Mount device J L Tolerances : with suffix A + 5%

without suffix + 10 %

Products characteristics :
TRANSIL : T without suffix Unidirectional
with suffix C Bidirectional

VgR voltage range

PACKAGE MECHANICAL DATA

SOD 6 Plastic
Millimetres Inches
Ref.
- Min. Max Min. Max.
Al c A 28 32 | o110 | 0.126
B 6.0 6.4 0.236 0.252
C 3.8 4.2 0.150 0.165
D 25 3.1 0.098 0.122
F E - 0.1 - 0.004
F 0.9 13 0.035 0.051
Laser marking.
The logo indicates cathode for unidirectional types.
N
E
B
088S0D

FOOT PRINT DIMENSIONS (Millimeters)

1,90 3,81 1,80

NN
NI
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SM6T6V8, A —> 220, A/SM6T6V8C, A —> 200C, A

4/6

Py (W) .
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Fig.4 - Peak pulse power versus exponential pulse duration.
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Fig.2 - Clamping voltage versus peak pulse current. .
exponential waveform t = 20 s e

t ims ==~

t =10 mg —

Note : The curves of the figure 2 are specified for a junction temperature of 25 °C
before surge. The given results may be extrapolated for other junction temperatures
by using the following formula : AV(gp) =&t (v(ga)) X [Tj - 25] X V(gp)
For intermediate voltages, extrapolate the given results.
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' SM6T6VS, A —> 220, A/SMET6VSC, A —> 200C, A

Py [Tj] %
Pp [Ty = 25 °C]
100
50
Tj initial (°C)
0 25 50 75 {100 425 450 475

Fig.3 - Allowable power dissipation versus
junction temperature.
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Fig.5 - Thermal resistance junction-
ambient versus Cu surface (printed circuit).
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Fig.6 - Transient thermal impedance
junction~-ambient versus pulse duration.

DBBSMBTPS

&7

SGS-THOMSON
MICROELECTRONICS

P (W)
1.5
\\\

N
1.0

\\‘

\‘
IN :

0.5 AN

N
N
Tamp (°C)

0.0 50 100 150
Fig.4 - Power dissipation versus ambient
temperature.
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Fig.7 - Peak forward current
versus peak forward voltage drop
(typical values for unidirectional
types) .
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SM6T6V8, A —> 220, A/SM6T6V8C, A —> 200C, A

c (pF) C (pF)
104 : 104
: T; = 25°C =S T; = 25°C
. fJ 1 MH j
- : = z f =1 MHz
5T By | | i T
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10 .z:sr Son=EEE === = 10 FsMBT 750s z
5T 6841 SMBT 3¢,
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=uif| M SMBT 200cA [ [TI—T—1—H
—
102 102 e —— = =
vg V) Vp (V)
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i 10 100 500 1 10 100 500
Fig.Ba - Capacitance versus reverse applied Fig.Bb - Capacitance versus reverse applied
voltage for unidirectional types voltage for bidirectional types
(typical values). (typical values) .
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SGS-THOMSON
MICROELECTRONICS SM15T6V8C, A — 200C, A

SM15T6V8, A — 220, A

UNI-AND BIDIRECTIONAL TRANSIENT

VOLTAGE SUPPRESSORS

» HIGH SURGE CAPABILITY :
1.5 kW/1 ms EXPO
n VERY FAST CLAMPING TIME :
1 ps FOR UNIDIRECTIONAL TYPES
5 ns FOR BIDIRECTIONAL TYPES
= LARGE VOLTAGE RANGE :
55V —->188V
= ORDER CODE:
TYPE NUMBER FOR UNIDIRECTIONAL
TYPES, TYPE NUMBER + SUFFIX C FOR
BIDIRECTIONAL TYPES

DESCRIPTION

Transient voltage suppressor diodes especially use-
ful in protecting integrated circuits, MOS, hybrids
and other voltage-sensitive semiconductors and
components.

ABSOLUTE RATINGS (limiting values)

SOD 15
(Plastic)

SURFACE MOUNT TRANSIL FEATURES

= A PERFECT PICK AND PLACE BEHAVIOUR

= AN EXCELLENT ON BOARD STABILITY

u AFULL COMPATIBILITY WITH BOTH GLUING
AND PASTE SOLDERING TECHNOLOGIES

= BODY MARKED WITH TYPE CODE AND
LOGO

= STANDARD PACKAGING : 12 mm TAPE
(EIA STD. RS481)

» TINNED COPPER LEADS

» HIGH TEMPERATURE RESISTANT RESIN

Symbol Parameter Value Unit
Pp Peak Pulse Power for 1 ms Exponential T; Initial =25 °C 1500 w
Pulse See note 1
P Power Dissipation on Infinite Heatsink Tamp =25 °C 1.7 w
lesm Non Repetitive Surge Peak Forward T; Initial =25 °C 150 A
Current for Unidirectional Types t=10ms
Tstg Storage and Operating Junction Temperature Range - 6510175 °C
Tj 150 °C
TL Maximum Lead Temperature for Soldering During 10 s 260 °C
THERMAL RESISTANCE
Symbol Parameter Value Unit
Ringy | Junction-leads 10 °C/W
Note : 1. For surges upper than the maximum values, X1I
. the diode will present a short-circuit anode-cathode. 4 PP 10 us Pulge wave form 10/1000
100
50 Ff--%
1
]
o L > t
4 B8 pggTRANSILY

February 1989
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SM15T6V8, A —> 220, A/SM15T6V8C, A —> 200C, A

ELECTRICAL CHARACTERISTICS (T; = 25 °C)

632

Symbol Parameter Value
Vam Stand-off Voltage
V(BR) Breakdown Voltage
VicL) Clamping Voltage See tables
Ipp Peak Pulse Current
o Temperature Coefficient of V(gr)
G Capacitance
telamping | Clamping Time (0 volt to V(ar)) Unidirectional Types 1 ps max.
Bidirectional Types 5 ns max.
Types Marking lam @ Vau Vier)* @ In [ VicL) @ lpp{ Vicr) @ lpp or c**
max. v) max. max. max. typ.
Vg=0
1ms expo | 8-20pus expo f=1MHz
Unidirec- | Bidirec- |Unidirec-|Bidirec-| (uA) | (V) | min. | nom. | max. | (mA)| (V) | (A) | (V) | (A) |(10-%/°C)| (pF)
tional tional tional | tional
SM15T6V8 [SM15T6V8BC | MDD BDD | 1000 | 55| 612 68| 748 10 [ 108 | 139- | 14 |714 5.7 9500
SM15T6VBA|{SM15T6VBCA| MDE BDE | 1000 | 58 | 645/ 6.8 7.14| 10 { 105 [ 143 13.4 | 746 5.7 9500
SM15T7V5 |SM15T7V5C | MDF BDF 1000 | 6.05| 6.75| 75| 825] 10 | 11.7 | 128 15.2 | 660 6.1 8500
SM15T7V5A[SM15T7V5CA| MDG BDG | 1000 | 64| 743[ 75| 7.88| 10 { 11.3 | 132 14.5| 690 6.1 8500
SM15T10  |SM15T10C | MDN BDN 10 81 90| 10 11 1 [ 15 100 19.5] 928 73 7000
SM15T10A [SM15T10CA | MDP BDP 10| 855 95 | 10 10.5 1 | 145 | 108 18.6 | 968 73 7000
SM15T12 [SM15T12C | MDS BDS 5| 972 108 | 12 13.2 1 ]173 | 87 22.7( 793 78 6000
SM15T12A [SM15T12CA | MDT BDT 51102 | 114 | 12 12.6 1 16.7 90 21.7] 829 78 6000
SM15T15  [SM15T15C MDW BDW 51121 | 135 15 16.5 1 22 68 28.4 | 634 8.4 5000
SM15T15A [SM15T15CA | MDX BDX 5128 | 143 | 15 | 158 1212 | 7T 27.2| 662 8.4 5000
SM15T18 |SM15T18C | MED BED 511451 162 | 18 19.8 1 ]265 | 565) 34 |529 8.8 4300
SM15T18A |SM15T18CA | MEE BEE 5(153 | 171 | 18 | 189 1 ] 2.2 | 595 325|554 8.8 4300
SM15T22 [SM15T22C | MEH BEH 51178198 | 22 | 242 11319 | 47 41.21 437 9.2 3700
SM15T22A [SM15T22CA | MEK BEK 5| 188 ] 209 | 22 | 234 1 1306 | 49 39.3| 458 9.2 3700
SM15T24 |SM15T24C | MEL BEL 5]194 | 216 | 24 26.4 1 34.7 43 4491 401 94 3500
SM15T24A |SM15T24CA | MEM BEM 51205 | 228 | 24 252 1 33.2 45 42.8 1 421 9.4 3500
SM15T27 [SM15T27C | MEN BEN 5] 218 | 243 | 27 | 297 1] 894 385) 505(356 96 3200
SM15T27A |SM15T27CA | MEP BEP 5| 2311257 | 27 284 1 | 375 40 48.31373 9.6 3200
SM15T30 |SM15T30C MEQ BEQ 5| 243 [ 27 30 33 1 43.5 345 56.1(321 9.7 2900
SM15T30A |SM15T30CA | MER BER 5| 256 | 285 | 30 31.5 1 414 36 53.5 [ 336 9.7 2900
SM15T33 [SM15T33C | MES BES 51268 | 297 | 33 | 363 1 | 477 | 315| 61.5]292 9.8 2700
SM15T33A [SM15T33CA | MET BET 5282 (314 | 33 | 347 1 | 457 | 33 59 | 305 9.8 2700
SM15T36 |SM15T36C | MEU BEU 5291 | 324 | 36 | 39.6 1|52 29 67.3 | 267 99 2500
SM15T36A [SM15T36CA | MEV BEV 5(308 342 | 36 | 378 1 1499 [ 30 64.3| 280 9.9 2500
SM15T39 [SM15T39C | MEW BEW 5131.6 | 351 | 39 | 429 1 | 564 | 265] 73 |246 10.0 2400
. |SM15T39A [SM15T39CA | MEX BEX 5| 333 | 371 39 41 1 53.9 28 69.7 | 258 10.0 2400
SM15T68 |SM15T68C MFN BFN 515511612 [ 68 748 1 98 16.3| 127 | 142 10.4 1550
SM15T68A [SM15T68CA | MFP BFP 5| 581|646 | 68 714 1 92 16.3] 121 | 148 104 1550
SM15T100 [SM15T100C | MFW BFW 51 81 90 100 (110 1 |144 104 | 187 96 10.6 1150
SM15T100A [SM15T100CA | MFX BFX 5185595 |100 [105 1 187 11 | 178 | 101 10.6 1150
SM15T150 |SM15T150C | MGH BGH 5121|135 |150 |165 1 [215 7 ]217 65 10.8 850
SM15T150A [SM15T150CA | MGK BGK 5128 |143 {150 |[158 1 207 72| 265 68 10.8 850
SM15T200 [SM15T200C | MGU BGU 51162 |180 [200 [220 1 (287 52| 370 485 | 108 675
SM15T200A [SM15T200CA | MGV BGV 5171|190 200 [210 1 [274 55| 353 51 10.8 675
SM15T220 MGW 51175 198 |220 (242 1 ]344 43]| 406 | 445| 108 625
SM15T220A MGX 5185 (209 220 231 1 1328 46( 388 46.5 | 10.8 625
* Pulsetest tp<50ms &<2%.
** Divide these values by 2 for bidirectional types.
For bidirectional types, electrical characteristics apply in both directions.
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SM15T6VS, A —> 220, A/SM15T6VSC, A —> 200C, A

ORDER CODE

SM15 T 6V8 CA )

Surface Mount device J L Tolerances : with suffix A + 5 %

without suffix £ 10 %
Power range : 15 — 1500 W
Products characteristics :
TRANSIL: T without suffix Unidirectional
with suffix C Bidirectional

VBR voltage range

PACKAGE MECHANICAL DATA
SOD 15 Plastic

Ref Millimetres . Inches
4+ ' Min. Max. Min. Max.
Al c A 28 32 | o110 | 0126

B 7.6 8.0 0.300 0.315
(o} 4.8 5.2 0.190 0.200
D 25 3.1 0.098 0.122
F E - 0.1 - 0.004
F 1.3 1.7 0.051 0.067

Laser marking.
The logo indicates cathode for unidirectional types.

DBBS0D

'

FOOT PRINT DIMENSIONS (Millimeters)

2,54 5,08 2,54

7/
A

D8BsoD15

3,81

CN 3/6
(O Al -
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SM15T6V8, A —> 220, A/SM15T6V8C, A —> 200C, A

4/6

5 Pp (W)
10
Ty initial = 25 °C
N
108 A
H VBH < 10 v sonsnase .o
- — 10 V Vg < 250 V ——
104 _— N
e
3 |
10° === g2 =5
™ N
102 h
= ; ==
1 111117
L1 —rrrn
tp (ms) expo
10
1073 1072 101 1 10 102

Fig.4 - Peak pulse power versus exponential pulse duration.

109 Ve V)
: Ty initisl = 25 °C
-SM15T 220A === T a -
M4BT 450A — i
102 I
FSMAST GBA e
k1 1
[ SMIST 39A I B R PP
| [ T
SMA5T 22A =1 =
o |SHsT 10A =) ot AL e
SH15T BVBA e
Tpp W
1
101 1 10 102 103

Fig.2 - Clamping voltage versus peak pulse current. -
exponential waveform t = 20 S esssesee
img ==~
10 ms

t

Note : The curves of the figure 2 are specified for a junction temperature of 25 °C
before surge. The given results may be extrapolated for other junction temperatures
by using the following formula : AV(gn) =&T(v(gR)) X [Tj - 28] X V(gp)

For intermediate voltages, extrapolate the given results.
DBBSM15TP4
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SM15T6VS, A —> 220, A/SM15T6VSC, A —> 200C, A

Py [T5

Pp [T3 =25 °Cl

100

50

Ty initial (°C)
0 256 50 75 100 125 450 175

Fig.3 - Allowable power dissipation versus
junction temperature.

Rih j-a (°C/H)

2.0

1.0

0.0

P (W
~N
‘\\\\
N
\\‘
™\
AN
. h
Tanp (°C) ™
50 100 150

Fig.4 - Power dissipation versus ambient
temperature.

80
60 \\\
\\\~
40 L
~——
20 -
Igy (A)
> 500 7
S (Cu) (cm=e) e Tj = 150°C
0 1 2 3 4 5 Vig = .BV
rf =.04. Q
Fig.5 - Thermal resistance junction- -
ambient versus Cu surface (printed circuit). 100 =F 1
Zth §-a (°C/W)
102 hd
Pa
A d
A
7 |
T; initial =
10 ]
N [ 25°C ——
10 i 150°C —— -
) H
Il
1 |
o -
BE
t (s) : Ve V)
1074 1
102 10~1 1 10 102 103 0 1 2 3 4 5 6 7
Fig.6 - Transient thermal impedance Fig.7 - Peak forward ourrent
junction-ambient versus pulse duration. versus peak forward voltage drop
(typical values for unidirectional
DBBSM15TPS types) .
4§75 SGS-THOMSON 56
Y/ HICROELECTROMICS
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SM15T6V8, A —> 220, A/SM15T6V8C, A —> 200C, A

C (pF) C (pF)
o 5 104 <
s”-"T 1 Ty= 25°C Ty = 25°C
\?Zf_A =1 Miz f =4 Mz
=~
Mo T SMIST gyag;
Si I | st
% SMABT 150,
Si U T
109 0T g T 103 {87 300,
=5 SHIET o
Sizgr U ST Bacy
~J PO)A I~ | - 1
-.\ ﬂr QOIDEA
“‘--. ---\'~~—
~~Vp V) TH—Va V)
102 102
1 10 100 500 . i ‘ 10 100 500
Fig.Ba - Capacitance versus reverse applied Fig.8b - Capacitance versus reverse applied
voltage for unidirectional type: voltage for bidirectional types
(typical values). ' (typical values).
DBBSM45TPE
7
& L7 SGS:THOMSON
MICROELECTRONICS
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57 SGS-ﬁ-IOMSON

TPA SERIES |

MICROELECTRONICS
TRISIL
= BIDIRECTIONAL DEVICE USED TO TELE-
PHONE PROTECTION
= CHARACTERISTIC OF STAND-OFF AND
BREAKDOWN VOLTAGE SIMILAR TO A
TRANSIL (Vot}) '
= HIGH FLOWOUT CAPABILITY BECAUSE OF
ITS BREAKOVER CHARACTERISTIC (Von)
F 126
(Plastic)
ABSOLUTE RATINGS (limiting values) (T; =25 °C - L = 10 mm)
Symbol Parameter Value Unit
P Power Dissipation on Infinite Heatsink Tamb =50 °C 1.7 w
lpp Peak Pulse Current 1 ms expo 50 A
8-20 ps expo 100
\TSM Non Repetitive Surge Peak on-state Current tp =20 ms 30 A
di/dt Critical Rate of Rise of on-state Current Non Repetitive -100 Alps
dv/dt | Critical Rate of Rise of ofi-state Voltage 67 % V(gr) min 5 kV/ps
Tstg Storage and Operating Junction Temperature Range — 40 to 150 °C
T 150 °C
TL Maximum Lead Temperature for Soldering During 10 s at 4 mm 230 °C
from Case
THERMAL RESISTANCES
Symbol Parameter Value Unit
Ring-y | Junction-leads on Infinite Heatsink L =10 mm 60 °C/W
Rin-a) | Junction-ambient on Printed Circuit 100 °C/W
March 1989 1/4
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TPA SERIES

ELECTRICAL CHARACTERISTICS |

(Tj = 25 C) bl | it
Symbol Parameter o
Standby
Vam Stand-off Voltage cpyraen
VBr Breakdown Voltage %—ov, Tvar Tl
Vgo .| Clamping Voltage Yon Yoo
Iy Holding Current
Vi On-state Voltage : 25 Vtyp. @ It =1 A -
(tp =300 ps) 0BBTAISILI
Types Irm @ Vgm V(sr) @ Ir Vo Iso I
max. min. max. max. min.
(nA) V) (V) (mA) (V) |- (mA) (mA)
TPA62A - 120r 18 2 56 62 1 82 800
(1) TPA62B - 12 or 18 2 56 62 1 75 800
TPAGBA -12o0r 18 2 61 68 1 90 800
(1) TPA68B - 12 or 18 2 61 68 1 82 800
(1) TPA75A - 12 o0r 18 2 67 75 1 100 800
(1) TPA75B - 12 or 18 2 67 75 1 91 800
(1) TPAB2A -12o0r 18 2 74 82 1 109 300
(1) TPA82B - 12 0r 18 2 74 82 1 99 300
(1) TPA91A -12o0r 18 2 82 91 1 121 300
(1) TPA91B -120r 18 2 82 91 1 110 300 12 Suffix
P TPA100A - 12 0or 18 2 90 100 1 133 300 for 120 mA
TPA100B - 12 or 18 2 90 100 1 121 300
TPA110A - 12 or 18 2 99 110 1 147 300
TPA110B - 12 or 18 2 99 110 1 133 300
P TPA120A - 12 0or 18 2 108 120 1 160 300
TPA120B - 12 or 18 2 108 120 1 145 300
P TPA130A - 12 0or 18 2 117 130 1 173 300
TPA130B - 12 or 18 2 117 130 1 157 300
(1) TPA150A - 12 or 18 2 135 150 1 200 300
(1) TPA150B - 12 or 18 2 135 150 1 181 300 18 Suffix
(1) TPA160A - 12 or 18 2 144 160 1 213 300 for 180 mA
(1) TPA160B - 12 or 18 2 144 160 1 193 300
(1) TPA180A - 12 or 18 2 162 180 1 240 300
(1) TPA180B - 12 or 18 2 162 180 1 217 300
(1) TPA200A - 12 or 18 2 180 200 1 267 300
(1) TPA200B - 12 or 18 2 180 200 1 241 300
P TPA220A - 12 or 18 2 198 220 1 293 300
TPA220B - 12 or 18 2 198 220 1 265 300
P TPA240A - 12 or 18 2 216 240 1 320 300
TPA240B - 12 or 18 2 216 240 1 289 300
P TPA270A - 12 or 18 2 243 270 1 360 300
TPA270B - 12 or 18 2 243 , 270 1 325 300
P : Preferred device.
(1) : These volages are on request. Consult us.
24 Lyj S5S-THOMSON
ICROELECTRONICS
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TPA SERIES

2 P (W)
Mounting n®{——
Mounting n°2— =~
N
N,
N
i N
N
~
N N,
NAN
\\\\
Tamn (°C) S
0 50 100 150

Fig.1 - Power dissipation versus ambient
temperature.

R o,
12 Zth j-a (°C/H) _
B
/7
10 4
7
1
1
1
1ot t (s)
102 101 1 10 . 102 103

35

30

25

20

15

10

Fig.3 - Transient thermal impedance
junction-ambient for mounting n®2
versus pulse duration (L = 10 mm).-

Iysy (A)
T; initial = 25 °C
g
NN
—
Number of cycles
1 10 102 103

Fig.4 - Non r‘epetitive surge peak on-state
current versus number of cycles.

DBBTPAP3

‘y_l SGS-THOMSON

Rin (°C/W)
oo LTI
| Mounting n®1
° -—— -
80 Mounting n°2 gu=
/’/’
//
60 S
’V/
40
20
o L (mm)
5 10 15 20 25
Fig.2 - Thermal resistance versus
lead length.
Mounting n°®1 Mounting n°2
INFINITE HEATSINK PRINTED CIRCUIT
L
L <
v,
Test point of .
teonnexion Soldering
Ity (A
102 T™
1
-
—p
/'
e
/
//
10 £
r 2
4
1
Vi V)
1071
2 4 6 8 10 12

Fig.5 - Peak forward current
versus peak forward voltage drop
(typical values) .
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TPA SERIES

Iy T4l
Iy [T;=25°C] C (pF)
2 (- 102 — .
L Ty = 25°C
\ | f =1 MHz
i.0 I N )
\\\
N st
0.8 " H
N T~
~
0.5 s
N
N
0.4 ~d
Ty (°0) Vg W)
0.2 10
0 50 100 150 1 10 100 500
Fig.B - Relative variation of holdihg Fig.7 - Capacitance versus reverse
current versus junction temperature. - applied voltage.
DBBTPAP4
PACKAGE MECHANICAL DATA
F 126 Plastic
26 min 6,35 max 26 min
1,27lmax ,27ymax @ 3,05 max
! /-
= S e —
V4 4
20,76 @ 0,76
0,86 0,86
Cooling method : by conduction (method A)
Marking : type number
Weight: 0.4 g
4/4
‘_' SGS-THOMSON
Y/ _ saicRozLECTROMIES
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[’7 SGS-THOMSON

MICROELECTRONICS TPB SERIES
TRISIL
= BIDIRECTIONAL DEVICE USED TO TELE-
PHONE PROTECTION
= CHARACTERISTIC OF STAND-OFF AND
BREAKDOWN VOLTAGE SIMILAR TO A
TRANSIL (Vo)
= HIGH FLOWOUT CAPABILITY BECAUSE OF
ITS BREAKOVER CHARACTERISTIC (Von)
CB 429
(Plastic)
ABSOLUTE RATINGS (limiting values) (Tamp =25 °C - L = 10 mm) .
Symbol Parameter Value Unit
P Power Dissipation on Infinite Heatsink Tamb =50 °C 5 W
lpp Peak Pulse Current 1 ms expo 100 A
8-20 ps expo* 150
Itsm Non Repetitive Surge Peak on-state Current tp =20 ms 50 A
di/dt Critical Rate of Rise of on-state Current Non Repetitive 100 Alus
dv/dt | Critical Rate of Rise of off-state Voltage 67 % V(sr) min 5 kV/us
Tstg Storage and Operating Junction Temperature Range —40to 150 °C
T 150 °C
TL Maximum Lead Temperature for Soldering During 10 s at 4 mm 230 °C
from Case
THERMAL RESISTANCES
Symbol Parameter Value Unit
Ring-y | Junction-leads on Infinite Heatsink L =10 mm 20 °C/W
Rin-a) | Junction-ambient on Printed Circuit 75 °C/W
March 1989 1/4
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TPB SERIES

ELECTRICAL CHARACTERISTICS

(T;=25C) o[ et
Symbol Parameter "
Vgm | Stand-off Voltage : ij
Iampe.
Ver Breakdown Voltage h s V“M,,mf }ao
Vo Clamping Voltage
Iy Holding Current
Vr On-state Voltage : 1.6 Viyp. @ It =1 A
(tp =300 ps) " DBBTAISIL3
Types Irm @ Vgm V(er) @ Ir Vo Iso Iy
max. min. max. max. min.
(nA) V) V) (mA) (V) (mA) (mA)
TPB62A -12o0r 18 2 56 62 1 82 800
(1) TPB62B .- 12 or 18 2 56 62 1 75 800
TPB68A - 12 0r 18 2 61 68 1 90 800
(1) TPB68B - 12 or 18 2 61 68 1 82 800
(1) TPB75A - 12 o0r 18 2 67 75 1 100 800
(1) TPB75B - 12 or 18 2 67 75 1 91 800
(1) TPB82A -12o0r 18 2 74 82 1 109 300
(1) TPB82B - 12 o0r 18 2 74 82 1 ~ 99 300
(1) TPB91A -12o0r 18 2 82 91 1 121 300
(1) TPB91B - 12 o0r 18 2 82 91 1 110 300 12 Suffix
P TPB100A - 12 or 18 2 90 100 1 133 300 for 120 mA
TPB100B - 12 or 18 2 90 100 1 121 300
TPB110A - 12 or 18 2 99 110 1 147 300
TPB110B - 12 or 18 2 99 110 1 133 300
P TPB120A - 12 or 18 2 108 120 1 160 300
TPB120B - 12 or 18 2 108 120 1 145 300
P TPB130A - 12 or 18 2 117 130 1 173 300
TPB130B - 12 or 18 2 117 130 1 157 300
(1) TPB150A - 12 or 18 2 135 150 1 200 300
(1) TPB150B - 12 or 18 2 135 150 1 181 300 18 Suffix
(1) TPB160A - 12 or 18 2 144 160 1 213 300 for 180 mA
(1) TPB160B - 12 or 18 2 144 160 1 193 300
(1) TPB180A - 12 or 18 2 162 180 1 240 300
(1) TPB180B - 12 or 18 2 162 180 1 217 300
(1) TPB200A - 12 or 18 2 180 200 1 267 300
(1) TPB200B - 12 or 18 2 180 200 1 241 300
P TPB220A - 12 or 18 2 198 220 1 293 300
TPB220B - 12 or 18 2 198 220 1 265 300
P TPB240A - 12 0or 18 2 216 240 1 320 300
TPB240B - 12 or 18 2 216 240 1 289 300
P TPB270A - 12 0or 18 2 243 270 1 360 300
TPB270B - 12 or 18 2 243 270 1 325 300
P : Preferred device.
(1) : These voltages are on request. Consult us.
24 L7 S5s:THOMSON
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TPB SERIES

8 P (W
Mounting n°{—=——
Mounting n°2=—-
5
4
3
2
g g s Rty gy
1 I
. S~
Tamb (°C) =~
0 50 100 150

Fig.1 - Power dissipation versus ambient
temperature.
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Fig.3 - Transient thermal impedance
junction-ambient for mounting n°2
versus pulse duration (L = 10 mm).
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Fig.4 - Non repetitive surge peak on-state
current versus number of cycles.
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Fig.2 - Thermal resistance versus
lead length.
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Fig.5 - Peak forward current
versus peak forward voltage drop
(typical values).
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TPB SERIES

I41T75]
Iy (T5=25°C] C (pF)
.2 Hoj 103 p
N Tj = 25°C
N
N f =1 Mz
1.0 P
\\
N
0.8 \‘
. N e~
N T~
P 102 H ;&.
0.6 o i —
™
~d
N
0.4 -
T (°c) Vg V)
0.2 10
[1] 50 100 150 1 10 100 500
Fig.6 - Relative variation of holding Fig.7 - Capacitance versus reverse
current versus junction temperature applied voltage.
DBBTPBP4
PACKAGE MECHANICAL DATA
CB 429 Plastic
26 min. 9,8 max. 26 min. 5.1 mox.
/L /L
——— ' —7F
© 1.06 max. 21,06 mox]
Cooling method : by conduction (method A)
Marking : type number
Weight: 0.9 g
44 L7 SGS-THOMSON
Y/ NICROELECTRONICS
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‘— SGS-THOMSON LS5018B/LS5060B
’I MICROELECTRONICS LS5120B/LS5120B1

BIDIRECTIONAL TRISIL

= CHARACTERISTIC OF STAND-OFF AND
BREAKDOWN VOLTAGE SIMILAR TO A
TRANSIL (Vor)

= HIGH FLOWOUT CAPABILITY BECAUSE OF
ITS BREAKOVER CHARACTERISTICS (Von)

= AUTOMATIC RECOVERY AFTER SURGE

Minidip
(Plastic)
DESCRIPTION
The LS5018B, LS5060B and LS5120B/B1 are bidi-
rectional transient overvoltage suppressor desi-
gned to protect sensitive components in electronic
telephones and telecommunication equipments
against transient caused by lightning, induction from
power lines, etc.
ABSOLUTE RATINGS (limiting values) (T; = 25 °C)
Symbol Parameter Value Unit
lpp Peak Pulse Current 1 ms expo 100 A
8-20 ps expo* 500
Irsm | Non Repetitive Surge Peak on-state Current | t, = 20 ms — Sinus 50 A
di/dt | Critical Rate of Rise of on-state Current Non repetitive 100 Alus
Tstg Storage and Junction Temperature Range - 40 to 150 °C
T : 150 °C
THERMAL RESISTANCE
Symbol Parameter Value Unit
Rth(j-a) Junction to Ambient 80 °C/W

* ANSI STD C62. Pulse wave form

tp tp DBITRISILA

April 1989 - - 13
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LS5018B/LS5060B/LS5120B/LS5120B1

ELECTRICAL CHARACTERISTICS I
(Tj =25 °C)
Symbol Parameter
Vam Stand-off Voltage Ipp
VR Breakdown Voltage It
Vso Clamping Voltage
Iy Holding Current Igg
Iy
Vr On-state Voltage @ I+
1 mA
Iso Breakover Current InM
\
lpp Peak-pulse Current See note 1
DBYTRISILE
Type IrM @ Vam|V(er)@ IR | VB0 @ lso In Vr c
max. min. max. min. typ. max. min. typ. max.
See note 2 Ir=1A | Vg =5V
F =1 MHz
(LAY [ (V) | (V) [(mA)| (V) |(mA)[(mA)|(mA)| (mA) V) (pF)
LS5018B 5 16 17 1 22 1300 200 2 150
LS5060B 10 | 50 '| 60 1 85 1000 200 2 150
1L.S51208B 20 | 100 | 120 1 180 | 500 1250 250 2 150
LS5120B1 20 | 100 | 120.| 1 180 | 500 1250 2Q0 2 150
Notes : 1. Same characteristic both sides.

2. These devices are not designed to function as zeners ; continuous operation between 1 mA and lgo will damage them. '

PACKAGE MECHANICAL DATA

CONNECTION DIAGRAM

MINIDIP Plastic -
™, )
€ x
G \eET i 1 [L ] 8
=R A
ol J—!g, i
. o[- ] 7
254
127""&! 7 62 8. 4’“3!
max 3 [- U B
10 POOT-FW1
oo 4 [u ] 5
uEEREmE) DBYTAISILA0

2/3
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L.S5018B/LS5060B/LS5120B/LS5120B1

Iq[Tampl VBR [Tamb]
2 Iy[Tamh = 25 °Cl 1.08 VeR [Tamp = 25 °C]
’ In=1nA
1.1 1.08 ]
I~ L~
I~ 1.04
1.0 S LS5060/L§5420 o
LS5120 — P
N T 1 1.02 S ——
0.9} Lss5018 P~ ——
155080 =TT N 1.00 e
LS5420 | N S
0.8 0.98 —> -
Tamb (°C) Tamb (°C)
0.7 0.86
0 25 50 75 25 50 75
Fig.41 - Relative variation of holding Fig.2 - Relative variation of breakdown '
current versus ambient temperature. voltage versus ambient temperature.
IR[Tampl
- IRl = 25 of] C (pF
102 Ao e 108 5
VR = VM F =4 MHz 3
T§ = 25 °C]
A HH
10 LS5120 -":
LS! 3
L5520 Z —| | |tss0i8 — !
LS5048 1 102 = HH-—+ | 55080 I
= —_— T
1 kt
=
Tamb (°C) Vg V)
101 10 b N
0 25 50 75 i 10 100
Fig.3 - Aelative variation of leakage Fig.4 - Junction capacitance versus
current versus ambient temperature. reverse applied voltage.
Vin V) Itgy (A)
0 T 1 11011 60 [ °
Ty =25 °C Ty initial = 25 °C
i F = 50 Hz
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40
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/ 30
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/ N
: 20 S
LA R
2 10 I~
0 Ity (A) 0 Number of cycles
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Fig.5 - On-state voltage versus on-state Fig.8 - Non repetitive surge peak on-state
current (typical values). current versus number of cycles.
3/3
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2 s

£ SGS-THOMSON L3100B
MICRO[ELECTRONICS L3100B1

. TRISIL
UNIDIRECTIONAL PROGRAMMABLE VOLTAGE AND CURRENT SUPPRESSOR

n HIGH CURRENT CAPABILITY

s PROGRAMMABILITY BOTH IN VOLTAGE AND
CURRENT

s AUTOMATIC RECOVERY

DESCRIPTION

The L3100B/B1 is a transient overvoltage suppres-
sor/overcurrent arrester designed to protect sensi-
tive components in electronic telephones and
telecommunication equipments against transients
caused by lightning, induction from power lines, etc. Minidip
The L3100B/B1 characteristic, that is its firing volt- (Plastic)
age and current, can be easily programmed by
means of inexpensive external components ; more
over, since this device recoveres automatically
when the surge current falls below a fixed holding .
current, it may be used on remotely supplied lines.
Finally, if destroyed, it becomes a permanent short
circuit.

ABSOLUTE RATINGS (limiting values) (T; = 25 °C)

Symbol Parameter Value Unit
lpp Peak Pulse Current 1 ms expo 150 A
’ 8-20 pus expo”® 250
ltsm Non Repetitive Surge Peak on-state Current | tp = 10 ms — Sinus 50 A
di/dt Critical Rate of Rise of on-state Current Non repetitive 100 Alus
Tstg Storage and Junction Temperature Range —40to 150 °C
Tj 150 °C

THERMAL RESISTANCE

Symbol Parameter Value Unit
Rin(-a) | Junction to Ambient 80 °C/W
* ANSI STD C62.

Pulse wave form
% Ipp

t
tr tp DBSTRISIL4

. April 1989 : 1/4
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L3100B/B1

ELECTRICAL CHARACTERISTICS
(T =25 °C)

Symbol Parameter
Vem | Stand-off Voltage i
Var Breakdown Voltage
Vso Clamping Voltage
Top [---
IH Holding Current
Ir r---
Vt On-state Voltage @ It A
]
lso Breakover Current H
Igo [=fr-—""m"mmommmy
lpp Peak-pulse Current Iy -4
1
Ven Gate Voltage L mA b e !
Igy f---f--===== )
lan Firing Gate N Current : L i v
See note 1 VT VHM VEH VBU
VRGN Reverse Gate N Voltage
DBSTRISILS
lgp Firing Gate P Current
OPERATION WITHOUT GATE
Type Irm @ VRm|{ Ver @ Ir{VBo@ IBo In vVt c
max. min. max. max. min. max. min. typ. max.
See note 2 Itr=1A VR=5V
F =1 MHz
(MA) [ (V) | (V) [ (V) |(mA)] (V) [(mA)|(mA)] (mA) V) (pF)
L3100B/B1 6 60 [255 (3) 1 350 | 200 | 500 210 (3) 2 100
40 | 250 |265 (4) 280 (4)
OPERATION WITH GATES
Type Van len VRaN lap
(V) (mA) (V) (mA)
la =200 mA Va-C=100V lg ==1mA Va-C=100V
min. max. min. max. min. max. min. max.
L3100B/B1 0.6 1.8 30 200 0.7 150
Notes : 1. Reverse characteristic: ln<1mA @ Va = 0.7V.
2. These devices are not designed to function as zeners ; continuous operatlon between 1 mA and Iso will damage them.
. 3. 13100B1
4. L3100B

2/4
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L3100B/B1

PACKAGE MECHANICAL DATA

MINIDIP Plastic
7.4max i
| ST
HITHRES
1-7'“"‘ o o4l
05 | 254
127 | 762 l 8.4™max
1gmax POO1-FW1

onnon

[} 5

i.l ] I:J

CONNECTION DIAGRAM SCHEMATIC DIAGRAM
ANODE
\J
GATEN || I GATE-P
N.eoo ] ]
ANODE
GATE-P [ j
GATE-N
CATHODE n
DBITRISILB .
DBSTRISILG
CATHODE
L7 SGS-THOMSON 8/
Y/ ricrosLECTRONICS
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L3100B/B1

Iy [Tapmp! VpR [Tamb]
IyIT, = 25 °(] VppIT, = 25 °C]
2 ’i - amb 1.04 (2R 2MD
IR =4 mA —
1.4
N
N 1.02 et
1.0 L~
N L]
™~ A
0.8 =
N 1.00
0.8 -l
: Tamp (°C) ' Tamp (°C)
0.7 0.98
0 25 50 75 0 25 50 75
Fig.4 - Relative variation of holding Fig.2 - Relative variation of breakdown
current versus ambient temperature. voltage versus ambient temperature.
IR [Tamb]
IplT. = 25 °C] C (pF)
103 Bamb — o 100 —
V= 60 V=== 2 F = 1 MHz i
Vg = 250 V —— = Tamp = 25 °C
102 = 80
¥ ~
d \\
10 = — 60 SNy
Py < ~\
1 Z 40 >
—=t NN
— + J
_ A" \
1071 = 20 NS
Tamp (°C) Va (V)]
1072 0
0 25 50 75 1 10 100
Fig.3 - Relative variation of leakage Fig.4 - Junction capacitance versus
current versus ambient temperature. reverse applied voltage.
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SALES OFFICES

AUSTRALIA

NSW 2027 EDGECLIFF

Suite 211, Edgecliff centre
203-233, New South Head Road
Tel. (61-2) 327.39.22

Telex: 071 126911 TCAUS
Telefax: (61-2) 327.61.76

BRAZIL

05413 SAO PAULO
R. Henrique Schaumann 286-CJ33
Tel. (65-11) 883-5455
Telex: (39-11) 37988 “UMBR BR"

CANADA

BRAMPTON, ONTARIO
341 Main St. North

Tel. (416) 455-0505
Telefax: 416-455-2606

CHINA

BEWNING

Beijing No. 5 Semiconductor
Device Factory

14 Wu Lu Tong Road

Da Shang Mau Wai

Tel. (861) 2024378

Telex 222722 STM CH

DENMARK

2730 HERLEV »
Herlev Torv, 4

Tel. (45-2) 94.85.33
Telex: 35411

Telefax: (45-2) 948694

FRANCE

* 94253 GENTILLY Cedex
7 - avenue Gallieni - BP. 93
Tel.: (33-1) 47.40.75.75
Telex: 632570 STMHQ
Telefax: (33-1) 47.40.79.10

67000 STRASBOURG
20, Place des Halles
Tel. (33) 88.25.49.90
Telex: 870001F

Telefax: (33) 88.22.29.32

HONG KONG

WANCHAI

22nd Floor - Hopewell centre
183 Queen’s Road East

Tel. (852-5) 8615788

Telex: 60955 ESGIES HX
Telefax: (852-5) 8656589

INDIA

NEW DELHI 110048

Liason Office

S114, Greater Kailash Part 2
Tel. (91) 6414537

Telex: 31-62000 SGSS IN

ITALY

20090 ASSAGO (MI)
V.le Milanofiori - Strada 4 - Palazzo A/4/A
Tel. (39-2) 89213.1 (10 linee)

Telex: 330131 - 330141 SGSAGR
Telefax: (39-2) 8250449

40033 CASALECCHIO DI RENO (BO)
Via R. Fucini, 12

Tel. (39-51) 591914

Telex: 512442

Telefax: (39-51) 591305

00161 ROMA

Via A. Torlonia, 15

Tel. (39-6) 8443341/2/3/4/5
Telex: 620653 SGSATE |
Telefax: (39-6) 8444474

JAPAN

TOKYO 141

Shinagawa-Ku, Nishi Gotanda
8-11-7, Collins Bldg 8

Tel. (81-3) 491-8611

Telefax: (81-3) 491-8735

KOREA

SEOUL 121

8th floor Shinwon Building
823-14, Yuksam-Dong
Kang-Nam-Gu

Tel. (82-2) 553-0399
Telex: SGSKOR K29998
Telefax: (82-2) 552-1051

NETHERLANDS

5612 AM EINDHOVEN
Dillenburgstraat 25
Tel.: (31-40) 550015
Telex: 51186

Telefax: (31-40) 528835

SINGAPORE

SINGAPORE 2056

28 Ang Mo Kio - Industrial Park 2
Tel. (65) 4821411

Telex: RS 55201 ESGIES
Telefax: (65) 4820240

SPAIN

08021 BARCELONA
Calle Platon, 6 4™ Floor, 51 Door
Tel. (34-3) 2022017-2020316
Telefax: (34-3) 2021461

28027 MADRID

Calle Albacete, 5

Tel. (34-1) 4051615
Telex: 27060 TCCEE
Telefax: (34-1) 4031134

SWEDEN

S-16421 KISTA
Borgarfjordsgatan, 13 - Box 1094
Tel.: (46-8) 7939220

Telex: 12078 THSWS

Telefax: (46-8) 7504950

SWITZERLAND

1218 GRAND-SACONNEX (GENEVE)
Chemin Frangois-Lehmann, 18/A

Tel. (41-22) 7986462

Telex:"415493 STM CH

Telefax: (41-22) 7984869

TAIWAN

KAOHSIUNG

7FL-2 No .
5 Chung Chen 3rd Road
Tel. (886-7) 2011702
Telefax: (886-7) 2011703

TAIPEI

12th Floor

571, Tun Hua South Road
Tel. (886-2) 755-4111
Telex: 10310 ESGIE TW
Telefax: (886-2) 755-4008

UNITED KINGDOM

MARLOW, BUCKS
Planar House, Parkway
Globe Park

Tel.: (44-628) 890800
Telex: 847458

Telefax: (44-628) 890391



SALES OFFICES

U.S.A.

NORTH & SOUTH AMERICAN
MARKETING HEADQUARTERS

1000 East Bell Road
Phoenix, AZ 85022
(1)-(602) 867-6100

SALES COVERAGE BY STATE

ALABAMA
Huntsville - (205) 533-5995

ARIZONA
Phoenix - (602) 867-6340

CALIFORNIA
Irvine - (714) 250-0455
San Jose - (408) 452-8585

COLORADO
Boulder (303) 449-9000

GEORGIA
Norcross - (404) 242-7444

ILLINOIS
Schaumburg - (312) 517-1890

MARYLAND
Columbia - (301) 995-6952

MASSACHUSSETTS
Waltham - (617) 890-6688

NEW JERSEY
Voorhees - (609) 772-6222

OREGON
Tigard - (503) 620-5517

TEXAS
Austin - (512) 339-4191
Carroliton - (214) 466-8844

WASHINGTON
Sealtle - (206) 524-6421

FOR RF AND MICROWAVE
POWER TRANSISTORS CONTACT
THE FOLLOWING REGIONAL
OFFICES IN THE U.S.A.

CALIFORNIA
Hawthorne - (213) 675-0742

NEW JERSEY :
Totowa - (201) 890-0884

PENNSYLVANIA
Montgomeryville - (215) 362-8500

TEXAS
Carroliton - (214) 466-8844

WEST GERMANY

6000 FRANKFURT M1
Gutleutstrabe 322

Tel. (49-69) 237492
Telex: 176997 689
Telefax: (49-69) 231957
Teletex: 6997689 =STVBP

8011 GRASBRUNN
Bretonischer Ring 4
Neukeferloh Technopark
Tel.: (49-89) 460060
Telex: 528211

Telefax: (49-89) 4605454
Teletex: 897107 =STDISTR

3000 HANNOVER 1
Eckenerstrasse 5

Tel. (49-511) 634191
Telex 175118418
Teletex: 5118418 csfbeh
Telefax: (49-511) 633552

8500 NURNBERG 20
Erlenstegenstrasse, 72
Tel.: (49 911) 597032
Telex: 626243

Telefax: (49-911) 5980701

5200 SIEGBURG
Frankfurter Str. 22a

Tel. (49-2241) 660 84-86
Telex: 889510

Telefax: (49-2241) 67584

7000 STUTTGART 1

_Oberer Kirchhaldenweg 135

Tel. (49-711) 692041
Telex: 721718
Telefax: (49-711) 691408
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