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Electronic Aircondition Control
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Abstract

Nowadays, the aircondition is played an important role our
live especially in the Tropical country. This project describes an
electronics air-condition control and protect circuits.

The pin-point of the air-condition control is operated
according to on desired protect the damage of compressor. The proposed

circuit will.
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1'\511'1131]11151“1 FAN SELECT

U1 4017

Q1 C9013

Q2 A733

D1 1N4148
p2,D3,D4,D5 LED
D6 DB 3

¥1,X2,X3 HOC 3020

X4 TLC 2586

C1 0.1 microfarad/50 V
c2 0.1 microfarad/630 V
C3 0.01 aicrofarad/50 V
R1i,R2 100K OHM

R3 22K OHN

R4 100 OHN

R5 1X OHM

R6 330 OHHM

R7 47K OHM

R8 10K OHM

S¥4  LOGIC SWITCH
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798711781078 TEMPERATURE SELECT AND DISPLAY

u2 LM324
U3 40238
U4 LH311
Us 40192
L] 4513
Q3 9013
D9 LED

D10-D20 1IN4148

CS 1 microfarad/18 V
C6,C7 0.01 microfarad/50 V
R9 750 OHM

R10 680 OHM

R11 560 OHN

R12 500 OHM

R13 500 OHM

Ri4 470 OHM

R15 470 OHNM

R16 820 OHM

R17 1K OHM

R13 1K OHM

R19 10K OHM

R20 1X OHM



~27-

R21,R26 VR 10 K OHN
R22 100K OHM

R23 10K OHM

R24 1K OMM

R25 10K OHM

R27-R37 1K OHM
SW2,SW3  LOGIC SWITCH

7 SEGMENT-2D
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1ﬂaﬂﬁ13ﬂﬂ151Q11 VOLTAGE PROTECTION, DELAY AND POWER SUPPLY

u7 LH339
us 7812
v9 7809

Q4,Q5 BC548

»8,Dp21,D022,D27,D29 1N4001
- D24,D25,D26 1N4148

D28 LED

ca 10 microfarad/35 V

c8 470 microfarad/35 V

c9 220 microfarad/16 V

R41,R43 VR 100 X OHM

R42 50K OHN

RA4A 10K OHM

R4S 100K OHX

R46 50K OHM

RAT7 10K OHX

R48 470K OHH

R49,R50 10K OHM

R51 2K OHM

R52 50K OHNM

R53,R54 1X OHM



R55

R56

R57

R58

-29-

1.2 OHM

10X OHM

22K OHM

1X OHN

RL1,RL2 RELAY 12 V
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MC3405
MC3505

DUAL OPERATIONAL AMPLIFIER
AND DUAL COMPARATOR

The MC3405/3505 contains two differential-input operational

amplifiers and two comparators, each set capable of single supply
operation. This operational amplifier-comparator circuit fulfills its
applications as a general purpose product for automotive and
consumer circuits as well as an industrial building block.

The MC3405 is specified over the commercial aperating tempera-

ture range of O to +70°C, while the MC3505 is specified over the
military operating range of -55 to +1259°C.

® QOperational Amplifiers Equivalent in

Performance 1o MC3403/3503

DUAL
OPERATIONAL AMPLIFIER
AND
DUAL VOTAGE COMPARATOR

SILICON MONOLITHIC
INTEGRATED CIRCUIT

¢ Comparators Similar in Performance to LM339/139
® Single Supply Operation: 3.0 Volits to 36 Volts
® Sglit Supply Operation: 1.5 10 =18
® Low Supply Current Drain
® Operationul Amplifiers Are Internally Frequency Compensated "
® Comparators TTL and CMOS Compatible
| L SUFFIX
i 4 CERAMIC PACKAGE
) CASE 632
AL TO-116
t . SINGLE SUPPLY SPLIT SUPPLIES
J0Vre \4
36 fij— 2 Vee
3 O—e
5 : 14
i ol B
i ;.:J —
| =15V iay »
:: A O — BN
| —_ S| 1 (top view)
Siaee—— VEE. Gnd VeE 2
( N
=
E)
Qut 1 1
3
2
Inputs 1
(—4
wx
P SUFFIX
¢ _ASTIC PACKAGE
Vee N
g E CASE 646
[_5‘1 (MC340S only)
inputs 2 :
6
ORDERING INFORMATION
Device Temperature Range Package
Qut 2 ] ? MC340S5L 0 to ~70°C Ceramic CIP
] MC3405P 0 to +70°C Plastic DIP
(Top View) o
MC3505L -55 to +125°¢C Ceramic OIP
©MOTOROLA INC.. 1577 DOS 8420R1

MC-41
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OPERATIONAL AMPLIFIER SECTION

MAXIMUM RATINGS

Rating Symbol Value e
Power Supply Voltage—Single Supply Nee 36 Voe
Split Supplies Vee. VEE =18
Input Differential Voltage Range VIDR =36 B i,
Input Common Mode Voltage Range VicR =18 T T
Operating Ambient Temperature Range—~MC3505 Ta -35t0+125 P
MC3405 0 +70
Storage Temperature Range—Ceramic Package Tstg -85 10 +150 PE s ]
Plastic Package -55 10 +125
Operating Junction Temperature Range—Ceramic Package Ty 175 Qg T
Plastic Package 150
ELECTRICAL CHARACTERISTICS (Voe =5.0 V, Veg = Gnd, T4 = 259C unless otherwise noted) By
MC3505 MC3405 PR
Charscteristic Symbol Min Typ Max Min Typ Mux Uras
Input Offset Vollage Vio - 2.0 5.0 - 2.0 10 mv
Input Offset Current o - 20 S0 - 30 50 nA
input Bias Current g - -200 -500 - -200 -500 Py
Large-Signal Open-Loop Voltage Gain AvoL 20 200 - 20 200 - Vimv,
(R =2.0k0)
Power Supply Rejection Ratic PSAA - - 150 - - 150 WVIV
Qutput Voltage Range (Note 1) VOR Voo
(R_=10kQ,Vee =5.0 V) 33 x L - b Vx § 3.5 -
(R =10kQ,50V < Vec<30V) Veg -1.7 Vee =15 - Vee =17 Veg -1.5 -
Power Supply Current (Notes 2 and 3) lec - 2.5 4.0 - 2.5 7.0 mA
Channel Separation - - -120 - - -120 - E)
f=1.0kHz to 20 kHz
{lnput Referenced)
ELECTRICAL CHARACTERISTICS (Ve = +15 V, VEg = =16 V, T4 = 25°C uniess otherwise noted)
Input Offset Voltage Vio - 2.0 5.0 - 2.0 10 mV
(Ta = Tiow t0 Tnggh) (Note 4) - - 6.0 - - 12
Average Temperature Coefficient of avViglaT - 15 - - 15 - wVivC
Input Offset Voltage
Input Offset Current ho - - 50 - - S0 nA
(TA = Tiow 10 Thigh) (Note 4) - - 200 P - 200
Input Bias Current ig - -200 -500 - -200 -500 nA
(Ta = Tiow 10 Thigh (Note 4) - -300 -1500 = - -800
input Common Mode Voltage Range VICR 13 -Veg - - *13-Vege - - Vo
Large Signal Open Loop Voltage Gain AyoL V/imy
(Vg =:10V,R =2.0kQ) 50 200 - 20 200 -
{TA = Tiow 10 Thign) (Note 4) 25 100 - i5 100 -
Cammen Moz:z Nzjection Aauio CMHR 70 30 £ 1 70 20 - | o8
Power Supply Rejection Ratio PSRR - 30 150 - 30 150 | »VIV
Qutput Voitage Vo Vo
(R =10 kQ) 4 283.3 - 4 =138 -
(R =20 k) =10 213 — =10 213 -
(RL=20kQ, Tp = Tigw 10 Thigh! =10 - - 2 - -
(Note 4)
Qutput Short-Circuit Current l0s 210 =30 =45 10 =20 =45 mA
Powaer Supply Current (Notes 2 and 3) e, EE - 2.8 4.0 - 2.8 7.0 mA
Phase Margin om | - 80 - - 60 - Degrows
Small-Signai Bandwidin BW - 1.0 - - 1.0 - mrz |
(Ay =1,R_ =10k, Vg =50 mV) |
Power Bandwiath 8Wp - S.0 - - 8.0 - an2
Ay =1,R_=20kQ,Vg=20V (ppl,
THOD = 5%)
Rise Time/Fall Time TTLH. TTHL - o35 - - 0.35 - |
Overshoot (Ay = 1, A = 10 k%2, s = 20 - - 20 - >
Vg =50 mv) |
Siew Rate SR - 0.6 - - 0.6 - Vies |
NOTES: 1. Output will swing to ground 4. Tiow = =359C for MC3505 Thign = +125°C for MC3505

2. Not to exceed maximum package power dissipation.
3. For Operational Amplifier and Comparator.

@ MOTOROLA Semiconductor Products Inc.

= 09C for MC3405

= +70°C for MC3I40S
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{ COMPARATOR SECTION
MAXIMUM RATINGS
F & Rating Symbol Value Unit
2ower Supply Voltage—Single Supply Vee 36 Vae
Split Supplies Vee. VEE =18
input Differential Voltage Range ViDR =36 Vdc
input Common Mode Voltage Range VicR -0.310+36 Vdce
Sink Current lsink 20 mA
Operating Ambient Temperature Range—MC2505 Ta -5510+125 S c
MC3405 0to+70
Storage Temperature Range—Ceramic Package T“g -6510 +150 Op
Plastic Package -5510+125
Operating Junction Temperature Range—Ceramic Package Ty 175 LT
Plastic Package 150
ELECTRICAL CHARACTERISTICS (Veg = 5.0 V, Vez = Gnd, Ta = 25°C unless otherwise noted)
' MC3505 MC2405
2 Characteristic Symbol Min Typ Max Min Typ Max Unit
Input Qffset Voltage Vio - 2.0 5.0 - 20 10 mV
(TA = Tiow 1© Thign! (Notes 1 and 2) - - 9.0 - - 12
Average Temperature Coefficient of aViofaT - 15 - — 15 - #V/UC
Input Qffset Voltage
Input Offset Current o - 30 78 - 50 100 nA
(TA = Tiow 10 Thign) (Note 1) - - 150 - - 200
Input Bias Current i - -125 -500 - -128 -500 nA
(TA = Tiowt0 T»,;gn) (Note 1} - - 1500 - - -800
Input Common Mode Voltage Range VicR 0 Ve =15 | Veg ~17 0 vee-15 | Veg-8.7 v
{TA = Tiow @ Thigh!) (Note 1) 0 Vee =17 | Meg -20 0 Vec-1.7 | Veg-20
Input Differential Voltage vVip - - 36 - - 36 v
(All Vi > 0 Vac)
Large-Signal Open-Loop Volitage Gain AvoL ‘rd 200 e - 200 - VimV
(R =15kQ)
| CUiswi Sink Cunent sink 8.0 18 - 8.0 16 - mA
(Vin (=) 2 1.0 Vde, Viq (+] =0,
Vo <15V)
Low’Level Qutput Voitage VoL mv
(Vig (#1=QV, Viq (=) =10V,
lsink 4.0 mA) - 350 500 - 350 500
(TA = Tigw 0 Thigh! (Note 1) - - 700 - - 700
Qutput Leakage Current oL BA
(Vin (#) 2 1.0 Vde, Vi, (=) =0,
Vo = 5.0 Vac) - 0.1 10 '3 0.1 10
{TA = Tiow 0 Thigh) (Note 1) o ca 1.0 - 0.1 10
Large-Signal Response - - 300 - - 300 - ns
Response Time (Note 3) - - 13 - - 1.3 - #5
(VR =50Vde, A = 5.1 xQ)
NOTES: 1. Tig, = -55°C for MC3505  Thjgn = +125°C for MC3505 5
= Q°C for MC23405 = +70°C for MC3405
2. Vo= 1.4V, Rg =00 with Voo from 5.0 Vde to 20 Vae, and over the input common mode range 0 to Vee =17 V.
3. The response time specified is for 2 100 mV input step witn 5.0 mV overdrive. For larger signals 300 ns is typical.

{

®

) MOTOROLA Semiconductor Products Inc.
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0.5 Vidiv.

S0 mV/div.

V. OUTPUT VOLTAGE (VOLTS p p)

I16. INPUT BIAS CURRENT (1:A)

OPERATIONAL AMPLIFIER SECTION
TYPICAL PERFORMANCE CURVES

FIGURE 1 — SINE WAVE RESPONSE

@ %"‘@""@"@
Sl
S50 ps/div.
FIGURE 3 — POWER BANDWIDTH
3°_ ? |i | LA k=t ioHL
2% - o
2 U swhi
1\ 0k
15 x = 1
. \& | |1 ——
- N BN
4 Ta= ZSJC \"“\-\. ! t
0 R
{
5.0 | I fod ; “ !
1.0k 10k 100 & 1.0M

!, FREQUENCY (Hz)

FIGURE 5 = INPUT BIAS CURRENT versus TEMPERATURE

| SN
: vee= 15V __|
i VEg--15V
——  Ta=259C ——f
un '
\
100 -
JBE %58 '35 35 SO 25 45 65 o5 105 125
T, TEMPERATURE (°C)

FIGURE 2 — OPEN LOOP FREQUENCY RESPONSE

i | 11
vec=15Vv
= 100 VEg =-15 Vi
U= I l\\ Ta = 25°C
<= | ™
S: 80
=9
23 NN
£2 a
iz | N
L2148 .
# T]] PR
>
<3 . | \_d
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& | I i
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al LA T
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COMPARATOR SECTION
TYPICAL PERFORMANCE CURVES

FIGURE 7 — NORMALIZED INPUT OFFSET VOLTAGE

FIGURE 8 — INPUT BIAS CURRENT
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FIGURE 12 - WINDOW COMPARATOR
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sV Vece
s :27 : Comu’ “ | L
. | B ——pj—t 10k 2 30k*
1 1
L | ' S ~
{ -G
! 50k | 0 —p— - )
2.4% Comp
| = | 10 k S 10
. LSTTL | ~ Level Shift ! cmos + -.1.-
. ——
I vig=1trv | Ge A+8+C+D )
Vi =180V °
*The same configuration may be used with an Op Amp *The same configuration may be usad with an Op Amp
if the 3 k resisior is removed. if the 3 k resistor 1s removed.

THERMAL INFORMATION

—

The maximum power consumption an integrated circuit the sum of the products of the supply voitages and supply
can tolerate at a given operating ambient temperature, can currents at the worst case operating condition.
be found trom the equation: ! N . )
T ST Ko TJ(max} = Maximum Operating Junction Temperature
X

PD(TA) = el Y as listed in the Maximum Ratings Section
- 0Jallyp TA = Maximum Desired Operating Ambient
: Where: Pp(T ) = Power Dissipation allowable at a given Temperax.ure . . .
operating ambient temperature. This must be greater than RoyalTypl = Typical Thermal Resistance Junction to
Ambient
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SCL4017AB

- CMOS DECADE
COUNTER /DIVIDER

FEATURES

10 Decoded Decimal Outputs

Direct Ressat

Trigger from either Edge of Clock Input

Carry Output for Cascading Stages

Fully Static Operation - DC to 5MHz @ 10Vde

L X X & X 2

DESCRIPTION

The SCL4017AB consists of a 5-stags Johnson
Decade Counter and an Output Decoder. Inputs
include Clock, Resat, and Clack Enable signals,

The counter has interchangesble Clock and
Clock Enable lines for incrementing on either a
positive-going or negative-going transition, respec-
tively. A high Reset signal clears the countec to its
2ero count,

Use of the Johnson decade counter configur-
ation permits high-speed operation, 2-input decode
gating, and spike-free decoded outputs. Anti-lock
gating is provided, thus assuring proper counting
tequence. The 10 decoded outputs are normally
low and go high only at their respective decoded
time slot. Each decoded output remains high for
one full clock cycle. A Carry-out {CoyT) signal
completes one cycle every 10 clock input cycles
and is used to directly clock the succeeding counter
in multi-stage applications.

This part can be used in frequency division
circuits as well as decads counter or decimal decode
display spplications.

FUNCTIONAL TRUTH TABLE
(Positive Logic)

Clock Decode

Cloek Enable Ressat Qutput=n

0 X 0 n

X 1 o] n

X X 1 “0”
- 0 o] n+1
—~— X o] "

X — 0 n

1 N~ Q n+1

x = Don’t Care
It n<{S Carry = “1”, Otherwise = *'0**

CONNECTION DIAGRAM

(all packages)

Vpp R CL CE Cgyr 9" "4 g~
1 | I R N A N | ]
16 15 14 13 12 11 10 9

SCL4017AB
1 2 3 4 5 [ 7 8
1 I i 1 | 1 1 T

GBI reqee vgee veger sges rger segee Vsg

Add suffix for psckage:

C  16-pin Cerdip
D  16-pin Ceramic
E 16-pin Epoxy
F- 16-pin Flat

H Chip

RECOMMENDED OPERATING CONDITIONS
For maximum reliability:

Vpp-Vss 3to15 Vd

Operating Temperature Ta
C, D, F, H Device

DC Supply Voltage

55 1o #125 ©OC

£ Device 40 to +85 ©OC
BLOCK DIAGRAM
Cloex 14 O———uy opb—023
§ p—0 2
204
Ip—0 7
4 p—0 10
Clock
Enstie- 13 0—4 8 p—0 1
s}—os
1}—o0 e
809
9 p—0 v
Rewt 18 O—ri Cout 0 12
Voo = Pinte
V”-Pml




SCL4017A8

ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS '- ’

) O 3
PARAMETER Voo | conpiTions | Ttow =C THIGH” | (yniry
{(Vdc) Min. | Max. | Min. | Typ. | Max.| Min. | Max.
QUIESCENT DEVICE oo 5 Viy®VggorVpg| - 5 -~ | 0.08 5 - | 150 | uAde
CURRENT 10 Al valid input - 10 - 1041 10 - 300
15 combinations - 20 - 102 20 - | 600
QUTPUT HIGH {SOURCE) ’
CURRENT
C, D, F, H device lom .
Decoded Qutputs S |Von=4.6V -0.056 - |-0.04 |-03 - |-0.028f - |mAdc
10 Nou=9.5V -0.129 - {-0.1 |-0.75] - [-007| -
15 NMon= 13.5V -0.374 ~ [-03 {-2.5 - j-0:21
leavSS orVpp .
Carry Output S [Vow=4.6V -0.2% - [<0.2 |-0.7% - 1-0.14 - |mAdc
10 [Vow=9.5V -0.62 - =05 |-1.1 - =035 -
. 15 Mou= 13.5vV -1.9 - |-15 }{-35 - -1 -
VINSVSS or VDO :
E devics lon
Decoded Outputs 5 Vou=4.6V -0.049 - 1-0.04 |-0.3 - 1-0.032] - |mAde
10 Vou=9.5V -0.12 - |=0.1 {-0.75 - {~-0.08 -
15 Mou= 135V -0.36 - =03 |-25 - [-0.24 -
Vin=Vss of Voo
Carry Qutput 5 Mon=4.6V -0.24 - 1-0.2 {-0.75 - |-0.16 ~ [mAdc|-
10 Mow=9.5v 0.6 - =05 |[-1.1 -~ -0.4 -

15 Now=135V  1-18 | — |-16 |38 °| = |12 | —
Vin=Vsgs or Voo .

OUTPUT LOW (SINK)

CURRENT
C, D, F, H device loy
Decoded Outputs 5 [VoL=04V 005 - j0.04 | 04 - ]0.028] - |mAdc
10 Vo =05V 0129 - |04 1.0 - 10.07 -
15 Mo = 1.5V 037% - {03 |30 - 1021 -
- V|~=Vss or Voo
. Carry Qutput 5 [VoL=04V 025 —~ |02 [075] — }0.14 — |[mAde
10 Vo =0.5v 062 -~ |05 |13 - 035 -
18 Vo= 1.5V 1.8 - 15 |40 - i1 -
V|N 'Vss or VDO -
E device log
Decoded Outputs 5 [MoL=04V 0.048 -~ (004 |04 - 10032 - |mAdc
10 Vo =0.5V 012 - |01 1.0 - | 0.08 - F
18 VoL =15V 036| - (03 {30 - 1024 -
V|N’Vss or VDD
Carry Qutput § [Vg_=04V 0.24 - {02 |[0.75 - {0.16 ~ ImAde
10 Vo =0.5V 0.6 - 105 |13 - 104 -
18 Vo= 1.5V 1.8 - |15 |40 - {12 -

V|~ =VSS or Voo

NOTES: ! Remaining Static Electrical Characteristics are listed under “SCL40008 Series Family Specifications”.
® TLow = -55°C for C, D, F, H device.
= -40°C for E device.
THign =+125°C for C, D, F, H device.
=+ 85°C for E device.
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SCL4017A8

ELECTRICAL CHARACTERISTICS {Continued)

DYNAMIC CHARACTERISTICS (C_ =50pF, T, = 25°C)

vDo . .
PARAMETER v 1 Min. Typ. Max. Units
CLOCKED OPERATION :
PROPAGATION DELAY TIME
To Decoded Outputs L. topgy s - 600 1200 ns
. 10 - 240 480
15 - 180° 360
To Carry Qutput toLm, tPML 5 - 500 1000 ns
10 - 200 400
15 — 150 300
QUTPUT TRANSITION TIME
Oecoded Qutputs trin. trae 5 - 250 500 ns
: 10 - 125 250
15 - 90 180
Carry Qutput M, tTHL 5 - 180 360 ns
10 - 90 180
15 - 65 130
MINIMUM CLOCK PULSE WIDTH PWer . 5 - 200 400 ns
10 - 100 200
15 - 80 160
MAXIMUM CLOCK FREQUENCY ter 5 1.25 25 - MHz
10, 2.5 5.0 -
15 3.0 6.0 -
MAXIMUM CLOCK OR ENABLE RISE AND teL. teL
FALL TIME 5 15 - - us
10 15 - -
15 5 - -
MINIMUM ENABLE SETUP TIME Benin 5 - 178 380 | ns
10 - 75 150
18 - 55 110
MINIMUM ENABLE REMOVAL TIME 8] gty 5 - 250 ' 500 ns
10 - 100 200 ’
15 - 75 150
RESET OPERATION }
PROPAGATION DELAY TIME )
To Decoded Outputs tpr . oML 5 - 500 1000 ns
: 10 - 200 400
15 - 140 280
To Carry Qutput toLn 5 - 400 800 ns
10 - 150 300
15 — 110 220
MINIMUM RESET PULSE WIDTH PWgr 5 - 150 300 ns
' 10 - 75 160
15 - 60 120
RESET REMOVAL TIME Tram 5 - 250 500 ns
10 - 100 200
15 - 80 160
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SCL4017AB
AC MEASUREMENT DEFINITION AND FUNCTIGNAL WAVEFORMS
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SCL4017AB

APPLICATIONS INFORMATION

COUNTER EXPANSION

This figure shows a technique for extending the number of decoded output statas
for the SCL4017AB. Decoded outputs are sequential within each stage and from stage
to stage, with no dead time (except propagation delay).

R R
cu ctL A tCL
7
. cs SCL4017AB =g SCL4017A8 ce SCL4Q17A8B

O 1e ¢« s« 8 9 01 « o« B 9 -[___ 1 @ ¢ o 8 9
] I II i 1 !
T | R P
\——-\f_l H_'—J 8 Qecadea

9 Decoded 8 Decoded Oumun

Ouwouts Qutoun

Clock - & — e —
First Scage (ntermediste Stages Last Stage

DIVIDE-BY-N COUNTER

-

When the Nth decoded output is reached (Nth clock puise), the S-R flip-flop
{constructed from the SCL40018) generates a reset puise which clears the SCL4017AB
to its zero count. At this time, if the Nth decoded output is greater than or equal t0 6,
the Coy line goes high to clock the next counter ssction, The “O” decoded output
also goes high at this time. Coincidence of the clock “low’ and decoded “O" output
“high’* resets the S-R flip-flop to enable the SCL4017AB.

If the Nth decoded output is less than 6, the CouT line will not go high, and,
therefore, cannot ba used. In this case, the “O" decoded output may be used to perform
the clock function for the next counter.

CLOCK Cour
Sime| SCLa017AB| | ey b w
o
;‘o:mcn%u 2 oecooen puyryT ALTERMATE Cousp
RN TO
te QOCK 3 0
SCL400t8 T

ity
[ S

88



SCL4019B %g

CMOS QUAD
AND-OR SELECT GATE

FEATURES

Replaces Three Simple Gate Packages
Medium Speed Operation

All inputs Diode-Protected

All Qutputs Buffered -
Balanced Output Drive Current Specifications

L2 X X & J

DESCRIPTION

The SCL40198 is comprised of four “AND-
OR Select” gate configurations, each consisting of
two 2-input AND gates driving a single 2-input
OR gate. Selection is accomplished by control
bits K4 and Kp. [naddition to selection of either
channel A or channel B information, the control
bits can be applied simultaneously to accomplish
the logical A + B function.

TRUTH TABLE
(one of four gates)

Ka Kb D
0 0 0 .
1 0 A
8] 1 B
1 1 A+B

SCHEMATIC DIAGRAM
{one of four gates)

CONNECTION DIAGRAM

(all packages)
Vop As Kp Ds D3 D2 Dy K,
1 | I N N | L
16 15 14 13 12 11 10 9
SCL401SA

1 2 3 4 S 6 7 8
T T T T T T T
84 A3z 83 Ay Bg Aq By Vgs

Add suffix for package:

C  16-pin Cerdip
D 16-pin Ceramic
E 16-pin Epoxy
F  16-pin Flat

H Chip

RECOMMENDED OPERATING CONDITIONS
For maximum reliability:
OC Supply Voltage Vpp-Vss 3115 Vde

Operating Tempesrature Ta
C, D, F, H Device -55 to +125 9C
E Device 40t +85 9oC

LOGIC DIAGRAM
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ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS '3

SCL4019B

2 9 3
PARAMETER ~(‘\’,32) conpiTions | Twow® | *5C TwigH” | ynis
Min. | Max. ! Min. | Typ. | Max. | Min. | Max.
QUIESCENT DEVICE loo
CURRENT 5 |Vin=Vss of Voo — 1.0 ~ 10005} 1.0 - 30 | pAde
10 [All valid input - 2.0 - |0.01 2.0 - 60
15 {combinations - 4.0 - 1002 | 4.0. - i20 |

NOTES: ! Remaining Stanc Electrical Characteristics are listed under “SCIL40008 Series Family Specifications”.

! Tiow™ -55 C for C, D, F, H device.
= -40° C for E dewce
TrigH = +125°C for C, 0, F, H device.
=+ 85°C for E device.
3 This device has been designed for balanced output drive current specifications. Consult Family Specifications.

DYNAMIC CHARACTERISTICS (C_ =50pF, T5 =25°C)

- PARAMETER (\\/132) Min. Typ.. Max. Units
PROPAGATION DELAY TIME teL M, oML
From Any (nput ) - 150 300 ns
10 - 60 120
15 — 50 100
OUTPUT TRANSITION TIME (. 5 - 100 200 ns
10 - 50 100
15 — 40 80
V,,.. ORAIN VOLTAGE (Vdc) 50 A
20 18 16 14 12 10 4 6 4 2 0 — | Ve =15 Ve
7 T T A ] s
I Vos = -5 VoC S - g “3‘;
1 1 t 0 ¥ N -
UL Ay SIS Z 2 af
Vo = =10 Véc T /) 2 £ '
. Lol 0 E 5 85—/ Vg = 10 Ve
L3/ AdBE 5 g paie s}
30 3 § 15 7 /Z
1) 35 ..z‘ g; 10 //
Yoy =15 Vg b « I = A vul-s;m T,=75C
» h/ 3
J‘ T 1 T n=25£c-452 0" 2 4 & 8§ 10 12 14 16 18 20
L -50 Vos DRAIN YOLTAGE (Vec)
Typical P-Channel - Typical N-Channel
Source Current Characteristics Sink Current Characteristics
snﬂ vary [~ TTTsClagizs T Tsclacize N
m; = L_f_] LeFT vt E n B ;E n ] :
R | D 3 N . '
o [ E - por ; 'i' i} 2:. - - )
LerT { CNT e = P R Tl SN SN U S
SELECT 1 SELECT T
L}
H [ O S P N I S aden
SCLA0198 L — . A== Y - Y -: CmrLatnr
e | O O . O CAJ g ! tmect
LECT :
r ! .
! l{;‘ sy : :
— Rk Ll—‘ ;’:Gr:n H .
Durt ! ? ¥ YSCL40198 N
LesT [ | O O O I R A { LI e R B Lt kel Bl B Rt Eh) <
uTRUT L_—-- Il' T ur ai"
X®SCLA0I3B ! ! ! ‘

“Shift left/shift right'’ register.

?3

“True/complement’’ salector.
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SCL4028B

CMQS

BCD-TO-DECIMAL DECODER

FEATURES

® BCD-to-Decimal or Binary-to-Octal Dscoding
4 Buffered Qutputs go High on Salsction

4 Low Outputs for alt illegal Input Combinations
¢ Balanced Output Drive Current Spaecifications

DESCRIPTION

The SCL40288 types are BCD-to-Decimal or
Binary-to-Octal Decoders-consisting of puise shap-
ing circuits on all 4 inputs, decoding/logic gates,
and 10 output buffers. A BCD code applied to the
four inputs, A to D, results in a high level at the
selected one of 10 decimal deccded outputs.
Similarly, a 3-bit binary code applied to inputs A
through C isdecoded in octal code at output 0 to 7.
A high-level signal at the D input inhibits octal de-
coding and causes outputs O through 7 to go low.
If unused, the D input must be connected to Vgs.

Expanded decoding such as binary-to-hexadeci-
mal {1-0f-16), etc., can be achieved by using other
SCL40288B devices. This part is useful for code
conversion, address decoding, memory selection
control, demultiplexing, and readout decoding.

TRUTH TABLE

CONNECTION DIAGRAM
(all packages)

Vop 2 1 8 ¢ D A 8

11 ] | L ! ]
16 15 14 13 12 11 10 39 i
SCL40288
1 2 3 4 5 6 7 8
1 o ! | I I

4 2 0 7 9 5 6 Vgsg

Add suffix for package:

C  16-pin Cardip
D  16-pin Ceramic
E  16-pin Epoxy
F  16-pin Flat

H Chip

Input Qutput
DCB A|9 87 65 43 2 10
0 0 0 0|0 OO0 O O 0 OO0 0 1
0 00 1j0 0 00 OO0 O0O0OT1O0
0 01 0/l0 0 OO OO O 1 0O
0 01t 110 0 0 0 0 0 1 0 OO
1 0 0j0O 0O O OOt O O OGO
01 0 10 000 ' 00 O 0O
e 1t 1 0|10 OOt 00 0 O OO0
o 11 1{0 0t 00 O 0 0 0 O
1 0 0 0i0 1 0O 0 OO O O O O
1 0 0 1y1 0 00 0OO O OO
1 01 0j]O 0 0 0O 0O 0 O 0 0 O
1 01 /0 0 0 0 OO O 0 0O
11 0 (0 0 00 OO O O OO
1 1 0 1|0 0 0 0 0 O O O 0 O
11 1 010 0 0O C O O O O OO
11 1 110 0 0000 O 0 0O

RECOMMENDED OPERATING CONDITIONS

For maximum relisbility:

DC Supply Voltage  Vpp-Vgg 3to1§8 Vde

Operating. Temperature Ta
C, D, F, H Device 5510 +125 °C
E Device <40 to +85 9C

BLOCK DIAGRAM

( 10 Oeeea 0" |0 3
[T Y Py
3-8 "2 2
Binary 130—-g 2 D S g:uv
LI A Inputs oy €coaed | nyeiman
p—— 1
8co 4 Qutours > Decoaes
inouts T—=os Outpurs
12 Ommsed € 8% e 7
wyel—o0a
g l—oy
L 11 Omemed O 0gt fmmd 8
Voo * Pin 16
Vgg " Ping




scL40288

ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS '-?

T

Y o 1
PARAMETER Voo | conpiTiONS *BC Tucn’ | ynies
(Vde) Min, | Mex.| Min. | Typ. | Max. | Min. | Max.
QUIESCENT DEVICE ioo| 5 |Vin=VggorVoo | =~ 5| — 1 005| 5| - | 150 {uAde
CURRENT 10 |AM valid input - 10| — |01 10 ~ | 300
15 jcombinations - 20 — 0.2 20 - 600

NOTES: ! Remaining Static Electricat Characteristics are listed under “SCLA000B Series Family Specificstions”,

TLow = -55°C for €, D, F, H davice.
= —40°C for E device.
Tuign ® +125°C for C, D, F, H devics.
=+ 85°C for E devica.
* This device has been designed for balanced output drive current specifications. Consult Family Specificetions.

DYNAMIC CHARACTERISTICS (C, = 50pF, T, = 25°C)

PARAMETER (‘\’,32, Min. Typ. Mex. | Unio
PROPAGATION DELAY TIME toum. WL 13 - ';'gg ;gg ns
| 15 70 140
OUTPUT TRANSITION TIME trims trHL ‘g - 1% -;v% ns
15 B 40 80
Voo DRAN VOLTAGE (Vde) s ——
20 18 16 14 12 .1|o g -e -4 zT 0 — Ve = 15 Ve
Veam=§ Ve $ i Y ]
oF 710 g % ) v
Veq = =10 Vde 15 2 u 0
o L 20 2 § 25 Yes = 10 Ve
A 2 S 2 =
5 g W
30 B é [/ 3 T
| a5 5 10 44
{ W PR w3 2 ST [ Vo= Tom28°C-
o R RADATE h L
. =D AT 0 2 4 6 8 10 12 14 16 18 20
-50 Yoe. ORAIN VOLTAGE (Vde)
Typical P-Channel Typical N-Channel
Source Current Characteristics Sink Current Characteristics
LOGIC DIAGRAM:
e 3
== Wl Do—aD Qo
-\ D, O o"‘
. 2
=3 ) o—o>—0:
No
‘IO v ‘.:—\ 15
o D= j y { »—4 () 3
I )
80— T ; [ .
2 [ ]
e e N r
1" _-g—J E [: ¢
20 —{>0—t .
= D9
9
= DD
={ > :
Da_—o-——o.
N
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APPL!CATIONS INFORMAT!ON

R R 4

Tt s
i

..

SCL40288

e i R e

. - *;' ':
= . \_;_;.x - s T B2 1ty el 2 APt
: 'CODE CONVERSION CIRCUIT
The circuit shown here converts any 4-bit code to a decimal or hexadecimal code. .,
The table shows a number of codes and the decimal or hexadecimal number in these
codes which must be applied to the input terminals of the SCL4028B to selact a
particular output. For example: in order to get a “high” on output No. 8 the input
must be either an 8 expressed in 4-8it Binary code, a 15 expressed in'4-Bit Gray code t
orab expressed in Excess-3 code. . ' B . e
s K T ¥
1T CODES B
. N o) [ i
mPUTS - . Y - . N
| 1/6.5CL4063UB ™ il = L, TR
zl= . -, -
! . . N et R .
1 oc-Asiég'iva|:14|ar o o [12]13Tra Tt
ajojojo] of o o0faej1{ojofo ojoje o
LOLUEIR rj1jo{1tejo a§0i0 Q
gjolijof 21 oi2]2jojoitrio olale o o
OO RIEICIERIR 000!4000000_940000
olt1e 4 741i «1a) Jojoiojoiticlotajoiojajolefoejolo
A 8 ¢ ° ] L] < ° aiilo $1 6j2 3fofololojofrlolojolof e 0} alojola
SCL40283 SCL40288 ot €1 af3| ¢ 4ioiofojojejojriaiotetol ot ot ololo
o1 23esera ot t3eseres TeRRTR b T Tarelolers st b st et el arats
T[TI]]II'T ]]‘]]]]I” Tialaft| sitels 3/0l0jojolo]olojo]ol1]o] o) 8] o] afe
01234567 L8 9 02138 B - tjolrjefwoiizfr{ e sjojojojojaisjojoiejo] t|olela)oio
| w Tt - v Fhhherhhr bttt e nntas ] -
! 111081 ]131 ¢ sj7irtatojojolojojojojoiojelato}l ticfa
tiritto]ted 1y 9jslstolojololojojoioialolololojal i1t
1i{sfr|is)re 7{s|ojejo|o|ojofololo|ele}o) of of 0} o] 1
Code Conversion Chart
6-BIT BINARY TO .1-OF-64 ADDRESS DECODER
I%PUTS o AN
———— e -
ARG Q:q ‘:f"s':'lmwm ) )
5¢ido288 VI
(141 CAL rum.a

TR (0

. e .
Y ¥ A |
i T
T T 1T T i ] .
11 1 T 1S 1 T 1 B
[ae o]l aec: o1[anc ollaec slfeac olfiasec s1lssc. {asc ol -
SCL4028B SCL40288 SCL4028B SCL40288 SCL40288 SCL40288 SCL40288 SCL40288B
0123456709 Jo-wmecu--of [0-ocaana 9| [o----'---y] locom-=<-s)lo=---=-- 3 fo-meem -y {o---:----o] h
| vl A N ! 1" I
\O01234367  pe~oves Ty o meancll]  24emecees 3 Remeoe . @Bemmn a7 4Geemmee n SMemeerdd <
—
&4 CUTPUTS{SELECTED QUTAUT 13 mGm) - : s -
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1N4001 thro 184007 :

o CAmoe Surmetic rectifiers, subminiature size, axial lead

mounted rectifiers for general purpose low-power ap-

CASE 59 plications. :
(DO-41)

MAXIMUM RATINGS

~ |l Nl lun| ol ~n]-
: e18|1818|/8(8;8 :
Rating Symbol Slelslisls| S| ] Unit
=z = = = = = E
Peak Repetitive Reverse Voltage VRM (rep)
Working Peak Reverse Voltage VRM (wkg) SO | 100 | 200 | 400 { 600 | 800 | 1000} Volts
DC Blocking Voltage VR

Non-Repetitive Peak Reverse Voltage

(halfwave, single phase, 60 Hz peak) vRM(non-rep) 75 | 150 | 300 | 600 | 900 |1200|1500] Volts

RMS Reverse Voltage Vr 35 70 | 140 | 280 | 420 [ 560 | 700 | Volts

Average Rectified Forward Current
(single phase, resistive load, 10 1.0 Amp
60 Hz, see Figure 6, 'l‘A = 75°C)

Non-Repetitive Peak Surge Current

{surge applied at rated load I 30 (for 1 cycle) Amp
conditions, see Figure 2) FM(surge)
Operating and Storage Junction ez o
Temperature Range Tp Tstg AN ¢
ELECTRICAL CHARACTERISTICS
Characteristic and Conditions Symbof Max Unit
Maximum Instantaneous Forward Voltage Drop Vl'-' Volts
(1= 1.0 Amp. T, = 25°C) Figure 1 1.1
Maximum Full-Cycle Average Forward Voltage Drop VP(AV) Volts
(I = 1.0 Amp. T = TSC. I inch leads) 0.8
Maximum Reverse Current (rated de voltage) Ty =25°C In 0.01 mA
TJ = 100°C 0.05
Maximum Full-Cycle Average Reverse Current ‘R(AV) mA
(Io =1.0 Amp. TL = 75°C. 1 inch leads) 0.03
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1N4001 thru TN400Q7 (continued)

MECHANICAL CHARACTERISTICS
CASE: Void free, Transfer Molded '

MAXIMUM LEAD TEMPERATURE FOR SOLDERING PURPOSES: 350°C, %" from

case for 10 seconds at 5 |bs. tension .

FINISH: All external surfaces are corrosion-resistant, leads are readily solderable

POLARITY: Cathode indicated by color band
WEIGHT: 0.40 Grams (approximately)

FIGURE 1 — FORWARD VOLTAGE

FIGURE 2 — MAXIMUM SURGE CAPABILITY

T T3 ] i —
Y = L s W AWAWAY -
T, 25°C PP B f—tionu
w0 z g %0 SURGE APPLIED AT NO -
7 3 1 L0AD COMOITIONS Bl
0 A g L Veuoent é\mrm AFTER SURGE
7 3 1, 28 .
10 77 : - Pt
56 > 0 Sy ——
- g
' 7t/ S LT
-~ TYPICAL MAXIMUM SURGE APPLIED AT RATED 0
3w - § LOAD CONOITIONS \*\Nk~
s L Vara(sepr APPLIED AFTER SURGE
g . / i Ty=175°C -
g rams ; T P T T
e YT S TOhT T PRI
z 05 -4 10 20 30 50 70 0 20 30 50 10 100
g 01 { HUMBER OF CYCLES AT 50 M2
)
8 o2 . -
= -
§ FIGURE 3 FORWARD VOLTAGE TEMPERATURE COEFFICIENT
2 o1 4 4 .
2o i — ;i t0 i
~ 028 1 ! 35
1 30
0.03 I l S 25 A
0.02 ’, ’I z ia
= 1§
0.0 4~ g 10 /

: : 2 b HYPICAL AANGE 3\ 1111y
0007==F g oS AT
s s 7z
0003 =t | A A
oo B AR
oonl_1J T T

er 03 1z 15 0 24 8 32 16 40 0001 0005001 0050l as Lo S0 10
_ v7. INSTANTANEOUS FORWARD VOLTAGE (VOLT) Jx. INSTANTANECUS FORWARD CURRENT LAMP)
FIGURE 4 — TYPICAL TRANSIENT THERMAL RESISTANCE
100 x 3 ==
70— L 3 H 3 0 § =
= I e ; Lo
2 —T 7
= 30— % * % T T
g HEAT SIX 1] L= v
e T o 14
] L= 132
220 ' ; 5!
g3 > e — -
£E10 1 —— i Sa— I :
=g 17 N i :
e T L I .
§§m i )
£
E20 L. T !
! 1
= el ] L | L L)
35 50 10 16 % 30 % 10 10 700 100 S0 700 1000 7500 J000 5000 1000 10K 0%

Pw, PULSE WIOTH tm3)

FOR #yyy YALUES AT PULSE WIDTHS LESS THAN 30 ms, THE ABQVE CURVE
CAN BE EXTRAPOLATED DOWN TO 10 ns AT A CONTINUING SLOPE OF 1/2
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e

15, FORWARD CURRENT (AMP)

Trtavq- AVERAGE FORWARD CURRENT (AMP}

B, THERMAL RESISTANCE.JUNCTION-TO LEAD (°C/W)

1N40Q1 thru 1N4007 (continued)

FIGURE § —LEAD TEMPERATURE DERATING (DC ONLY)

CURRENT DERATING DATA

~  FIGURE § — RESISTIVE,INDUCTIVE LOADS

] ]
2 <
6.0 ~ & 10
N 1 g N (=K
a T SN e
N E T
. L33
40 I~ \\ s 20 T l\\ \
AN g ~ N\\\\
~— orcrf |
10 ] Fl-\\\ < 10 P LSEE Mt D NCA
¢ iy : "
e S 2 ~L N\
—~ S l AR
a - 3 0
* 0 48 60 0 100 120 140 10 180 200 0 W @ 8 0 120 18 1% 18
TL LEAD TEMPERATURE (°0) To, LEAD TEMPERATURE [°Q)
FIGURE 7 — CAPACITIVE LOADS NOTES
0
1 NOTE 1
Data shown for thermal resistance junction-to-ambient (4,,; for the mountings
1 60 He thown is 10 be wsed a3 tysical quicehne values for prefi Y engineering of in
15 case the lie povat temgeratre cannot be measured.
\,} S TYPICAL YALUES FOR #,, IN STILL AIR
-3 r"-"‘[ rave |
10 —
- \ LA L Y LTI (7 134 JF 2147 .
—] Q P.C 3AR0 e !
\\ \\J MOUNTING METHOO | HOUNTING METHOR 2
osf—, 1132'7' e NN 1 wouNTing | (EAD LENGTR L) |
i =W, NN W00 1732 T3] 117
Sl L o ] =115 | 5 ['ow
l l 2 $s 1 72 1795 [tw
c) 20 40 50 8 100 120 140 150 180 700 *Using Mounting Method 1 or 2with L = 17 the curve marked * in Figure

T, LEAD TEMPERATURE (°C}

FIGURE 8 — STEADY-STATE THERMAL RESISTANCE

b
m!—
50 L
T MAZIMUM //
Ri ]
TYPHCAL
1
——
]
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i0
'uwuquwuhlmm

L LEAD LENGTH (INCHES)
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6§ can be used for 60 He half-wave resistive/inductive load (Rating vs_
Ambisnt Tempersture). The adscissa of Figure 6 then indicates Tain°C. |

--NOTE 2 ~
e & DUTY CYCLE D = t,/t,
_Jb"—‘_ PEAK POWER, P, is peak of sa
== TIME  equwalent square power pulse,
oty |

To determine masimum junction temperature of the diode in a
given situation, the fallowing procedure is recommended:

The temperature of the lead thoud be measured using a thermocouple placed
on the lead a5 close 25 posnvie (o the fie pornt. The thermat mass connected to
ihe tie paxnt is normally Large enough 3o that it will ot ssgaeficantly redosnd lo
heat swrges generated m the diode 2s 2 resuil of puised operation once steady-
state are 4. Using the vatue of Ty, the junction
temperature muy be aetermaned by:

Tym T+ LT,

where A T, is the increase in junction temperature adove the jead lemperature.
it may be determnes by

Lln= ’n[".(-l 0+ -0i- ity et = Anny - 9:&(:,!]
whete #, () = vaive of transient thermal reustance at ime £ ie.:
Bitr o1, = v Oy at(imo.',,’
Bsnpng) = vatue ol B ) ot end of pulse withe,
Gnpry = voiue cf B,y at time oy

3

%



1N4001 thru TN4007 (continued)

%, FORWARD NECOVERY TIME (9

a. EFFICIENCY FACTOR

* FIGURE 3 FORWARD RECOVERY TIME™

TYPICAL DYNAMIC CHARACTERISTICS

= 3STRESTTLCURE 10— REVERSE RECOVERY TIME

20
28 n=wc [} C
v 4 s i
4 é——\_— ) A 2 [} /
10— ! E 0
— " H
e =10 Iy bty
7 £ 171
o A g™ TR 1, 25—
(.,-IOV // z 0.1 < 1 < LOANP:
R 3
03 —= ” g 10 <]
A &
02 & 20
Lt 20v ™
N
0.1 I l ‘ IO Y | I I o N
al 02 03 0s 07 L0 20 16 50 70 10 04 62 03 05 07 10 PX X ] 50 10 16
tr, FORWARD CURRENT tAMP) afte. ORIVE CURRENT RATIO
FIGURE 11 — RECTIFICATION WAVEFORM EFFICIENCY FIGURE 12 — JUNCTION CAPACITANCE
1 e 10 = ST S
. +—+ =t
DATA NORMALIZED :'\X 10 o A Y ZS'LC
o7 10 1.0 87 VALUE =1 50 -
[INEEERE DA T
0¢ ' MEASURED DATA 1/ SOUN 10 |
- —— &1y P
o ! \k\r,-‘l\iisc l..\\\ g 2 en)
. &
03 RN £ o LTI
p AVEF N Y N = T g N
| CURRENT 10PYT WAVEFORM &RZS C VL\ § 10 -
N > 50
S mEVAVAV ] AY; ~
.0
UL 5 2
['RY \ 10
1.0 20 10 5070 10 0 0 N 7010 00 01 0203 056710 2030 507010 20 30 S 70100
REPETITION FREQUENCY taHst | ‘1o, REVERSE VOLTAGE YOLT)
RECTIFIER EFFICIENCY NOTE
FIGURE 13 — SINGLE-PRASE HALF-WAVE RECTIFIER CIRCUIT i;.. .
- - P
o tsine —v,—‘ - 100% - =5 - 100% - {06% @
w " — [
} For 2 squate wave input of amphtuoe Y. KL .
0 the elficiency factor becomes: Tisquacer 2 0% - 0% @
"
Ihe rectif thclency Tact " " \ - ne 1A full wave Circunt has twice these efficienciest t
r " -
'D'M:c ification ¢ u;e:q actor g shown gue 11 was calculated ysing U A3 the requency of the mout srgel s 1nCreased., the ceverse recovery ume of the dode
Voldc) iFigwe 10 becomes sigmircant. resufting 1n an ncreasing X voftage component across
—:‘— v R, which 13 0pposite 1n otanty 10 the forward curtent, thecedy 1educing 1he value of the
o de | ; 0% - 0“‘: . 100% () elficiency factor o. 23 shown on Frgure 1.
¥ ol Voiscl - Vgidad 1 should be emphasired that Figere 11 shews woveform efficiency only: it daes sot
Ry proviée 2 messure of Cinde losses. Cata was oblained by measunng (he ac component of
204 e 6 component wiit 2 & The data was

For 3 sine wave 1nout V., 318 it to the diode, assumed lossless. the masimum theoretical

etficiency factor decomes:

Vo with 2 lrue rms ac
used n Equation | 10 obtain posnts for Frgwe 11

1N4057,A thru 1N4085, A

For Specifications, See 1N429 Data.
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1N5221 thru 1N528] series (S‘UCON)

500 Milliwatt surmetic 20 silicon zener diodes-
a complete series of Zener Diodes in the popular
DO-7 case with higher ratings, tighter limits, better
operating characteristics and a full set of designers'
curves that reflect the superior capabilities of silicon-
oxide-passivated junctions. All this in an axial-lead,
CASE 51 transfer-molded plastic package offering protection
(DO-7) in all common environmental conditions.

MAXIMUM RATINGS

Junction and Storage Temperature: —65 to +200°C
Lead Temperature not less than 1/16" from the case for 10 seconds: 230°C

DC Power Dissipation: 500 mW @ T. = 75°C, Lead Length = 3"
(Derate 4.0mW/*C above 75°C)

Surge Power: 10 Watts (Non-recurrent square wave @PW=83ms T,= 55°C,
Figure 16)
MECHANICAL CHARACTERISTICS

CASE: Void free, transfer molded, thermosetting plastic.

FINISH: All external surfaces are corrosion resistant. Leads are readily solderable
and weldable.

POLARITY: Cathode indicated by color band. When operated in zener mode, cathode
will be positive with respect to anode.

MOUNTING POSITION: Any.
WEIGHT: 0.18 gram (approximately).

FIGURE 1 — POWER-TEMPERATURE DERATING CURVE

1.0 : 7 T
N L = LEAD LENGTH
& \ TO HEAT SINK
< 08 3
é»-z' \-L \= "
=4
é 0.6 \\\ \\ = 1-
2 o ~l=% N\,
E ey N
§ 0.4 \L\ \
: L=1 ‘Q\
2 o ' ] :\
&£ \q\\\
——
0 \
0 20 40 §0 30 100 120 140 160 180 200

Ty, LEAD TEMPERATURE (°C)

1-20



1N5221 thru 1N5281 series (continued)

ELECTRICAL CHARACTERISTICSI(T4 = 25°C uniess otherwise noted) . Based on de measurements at thermal equilibrium;
lead length = 34 °: thermal resistance of heat sink = 30°C/W) V. = 1.1 Max @ I, = 200 mA for ait types.

Max Zener Impedance Max Reverse teakoge Current Max Zenw Valtage
Nominal
JokC Zuses Voluge | 1 A 48 Suffin Oy ALSSuia Oy | Nemsuffix Temp. Cooff.
Type Mo, V@l | : v {A & B SuHfix Onky)
T s r . -
(Note 1) Vohs ey In@ly | Lu@L=tasma | 4 ® h @V, Used by % Q)
(Note 2) mA Ohms Ohms ; n For Suffiz A (Note 3}
. : A
183221 .4 20 30 ] 1230 100 09 10 200 -0 Gas
1NS222 2.3 E 19 i 125 10 a.9% 10 200 -0 003
153213 2.7 0 b 1300 3 0.9% Lo 1% 0. 080
INS234 2.8 ¢ 20 1400 L] 09" Lo 150 -0 Wo
1N3228 3.0 20 9 1400 [ 395 10 100 .0.0%
185238 3.3 20 24 1430 25 0.35 1.0 100 -0.970
INS227 3.6 0 - 24 1300 15 0,95 Lo 100 -5.085
1NS220 3.9 20 1 1500 10 0.95 10 3 3.0
1Ns229 w3 20 22 2000 5.0 0.95 1.0 30 10.08%
INS230 4.7 20 19 1900 5.0 1.9 2.0 50 -0 030
INS21 .1 20 5] 1500 3.0 L9 2.0 30 0 030
1N3232 5.6 20 11 1400 s 2.9 3.0 0 -0,038
153233 6.0 20 10 : 5.0 1.3 38 ")
185234 6.2 0 .0 1000 8.0 s .0 50
183235 68 - 20 5.0 3 3.0 ‘8 3.0 30
INS2I8 7.3 20 X3 30 30 | 87 6.0 30
183237 8.2 20 30 130 e ! ea2 6.5 0
NS238 (%] 20 80 §0 10 P os2 6.3 20
1NS229 L 20 10 500 36 : 67 1X'} 30
INS240 10 : 11 0 36 b o1 X3 30
INS243 i 20 22 % 2.0 5.0 [ 30
13242 12 20 0 €0 i 0 [N 8.1 i0
INS243 13 (X} [} 0 0s 94 99 10
INS244 n 5.0 13 0 01 2.5 10 10
1893248 18 8.5 18 e 0.1 105 i 10
INS2¢6 18 1.3 17 0 el ; 11s 12 10
INS24Y 17 14 19 500 [t 13 10
1NS148 i 1.0 2 20 1 1 ua 14 10
183349 19 6.8 2 420 [ 3 A 1e 10
1N3230 20 6.2 8 o o1 1 aaa is 10
INSZS1 2 5.6 2 ) a1 1 182 17 10
185252 2 $.2 1 €00 0.1 15N 18 10
183253 28 5.0 38 0 0.1 18,1 19 10
185254 21 . Q 00 0.3 0" (3] 19
1NS258 ) 48 4 e 0.1 0 2 10
INS256 3 4.2 4 90 [ 22 B 10
1NS287 33 3.8 ] 20 0.1 24 % 10
153238 E 3.4 i % 0.1 26 7 10
188258 s 3.2 30 0 0.1 29 10 10
188290 3 3.0 51 00 0.1 31 3 10
15261 a 2.1 108 1000 o1 3¢ 0 10
INS262 s1 s 123 1300 0.1 7 3 10
1N3263 38 2.2 150 1300 01 a a 0
IN5254 50 2.1 110 1800 2.1 “ 4 10
INS288 & .0 183 1400 0.1 45 a1 10
INS264 [ [ 230 1608 0,1 " 2 10
1NS267 i 1.7 210 1700 0.1 3] 56 19
185268 2 s 330 2 o1 9% [ 10
INS260 " 14 370 = a1 3 58 10
INS270 9 14 400 2300 0.1 6 58 P
1535 =3 B 02 2000 o ] ® "
189272 t10 1.1 - 3000 91 0 " 10
1N3273 120 1.0 900 4000 8.1 " " 19
13274 139 a.98 1300 4300 0.1 54 £ 10
181278 140 2.90 1300 %0 o1 10 106 10
INS276 150 0.85 1500 i 5090 al 308 1 I
1N8277 160 0.80 1700 J 5500 01 118 122 10
1N9270 170 9.74 1500 t £500 ot 123 13 10
1N527 530 0.60 2% : %000 0t 130 11 10
1NS280 130 0.56 2490 H £500 0.1 137 144 10
1NS28) 2 0 85 2300 " T 91 144 [EY 13 -

NOTE 1 - TOLERANCE AND VOLTAGE DESIGNATION

Tolerance designation — The JEDEC type numbers shown indicate a
tolerance of =10% with guaranteed limits on only Yy, 1, and ¥, as
shown in the above table. Units with gusranteed limits on alt six
parameters are indicatea by suffix A" for =10% tolerance and sutfix
~8” for =5.0% units.

Hon-S' voitage i — To units with 2ener
voitages other than those assigned JEDEC aumoers, the type
number should be used. i

EXAMPLE:

90 14
0.5 Wlﬂ Tetenncc
l ‘ =%)
Manutecturer Surmcm:

Nominal Voitage Zener Diodes
NOTE 2 — SPECIAL SELECTIONS AVAILABLE INCLUDE:

] — inal zener [ those shown,

2 — Matched sets: (Standud Tolerances are =5.0%. =3.0%,
=2.0%. =1.0%)d on voltage per ¢ .

a. Two or more units for series connection with specified

on total ge. Senes sets make zener
voitages o excess of 200 vons as well a3 p! ding
iower temperature i lower dy

and greater power handafing adility,
b. Two or more units matched to one another with any spec-
ified tolerance.

3 —— Tight voitage toterances: 1.0%, 2.0%. 3.0%.

NOTE 3 — TEMPERATURE COEFFICIENT (4,,)

Test conditions for temperature coefficient are as tollows:
&l x 7.5 mMA T, = 25°C.
T, = 125°C (INS221A, 8 thry IN52424A, B.)
0. In = Rated i), T, = 25°C,
T: = 125°C (INS5243A, B thry 1NS281A, 8.)
Oevice to be temperature stabslized w-lh currcnt apphed prior to
reading breskcown vortage st the -

1-21
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TN5221 thru IN5281 series (continued)

fg. 2LKER CURRENT tmA)

13, 2NER CURALNI imA}

iz TUNER CURRENT (mA}

TYPICAL REVERSE CHARACTERISTICS FOR SELECTED,ZENER DIODES

Curves marhed T, were olitained from OC Measurements at thermal eQuibbrium: lead lengih = L. thermat resistance of hest sink = 30°C/W.
Curves marhed T, were OD13ned 1rOM Dulse tests: mounting conditions are not 3 tactor.

Voinominait = 3.3 Yoits

FIGURE 2 FIGURE 3
Soan T T2 s00 T I I ! wi 27
2000 — // iz 0 e e T &
1000 z 0 = 25°¢ L
500 e ] =% — S5
3 - = 1 ! : \/\;1
00 : ! LA g 2 ? 1 f v Va4
7 & : : 7
- 2 — S 1 : Lol
0 ‘ s . g 5 %%x;
20l 1ot . =——Tal, 3, B P G S S Vi
i 28 C\ T ——T T, bolisE e e >
10 -55°¢ A e waa A g 0= '
—_— e
s £ o
: e
20 L L7 : : = 52 L L
10 Z ] : | | 0 77T ; 5 i T 1 T T
1.0 20 10 10 59 §0 [] 0.5 10 L5 20 25
¥z, ZENER OLTAGE -5OUIS) Vo, REVERSE VOLTAGE (vOLIS)
VziNemman = 5.1 Yolts
FIGURE 4 FIGURE §
1000 100
500 50 P
t T (R S S A" A
200 z 2 3
100 = 0
50 S s =
YT T T E 30 T, =~ 150 L;X — /177 =
10 =T_-.’.‘______ § 10 s ~55°C, %m
50 = 2 os T —_—
_ R } s a 771},: + 1 1
2 g ™ ol I
10 = ey %
e ——— 3
] = B -
0.5F I_, 150°¢ # 1 < 053 v 1 T
02 _i;.;‘ T e 0.02—ves—pe” ——
o~ P4 PR A ) .0 VRN Y 4
3 10 i4 3 32 6 0 1.0 20 30 10 X
Vo, 2ENER YOLTAGE RIS Ve, REVERSE YOLTAGE (YOLIS)
Vaineminad = 27 Yolits
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IN5221 thru TN5281 series (continued)

flyy. TEMPERATURT COEIFICINT tm¥2* C)

#yy. VEMPERATURE COLFFICILNT 1V °Ch

1. DYHAMIC IMPLDANCE (OHMS)

TEMPERATURE COEFFICIENTS

AND VOLTAGE REGULATION

(S09% of the units 3re in the ranges indicated)

FIGURE 8 — RANGE FOR UNITS T0 12 YOLTS
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FIGURE 10— EFFECT OF ZENER CURRENT
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V. ZENER YOLTAGE (VOLTS)

TYPICAL ZENER

FIGURE 12 — EFFECT OF ZENER CURRENT

FIGURE 9 — RAKGE FOR UNITS 12 T0 200 YOLTS
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FIGURE 17— YOLTAGE REGULATION
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FIGURE 13— EFFECT OF ZENER YOLTAGE
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8n. JUNCEI0M TO-LEAD THERMAL RUSISTANCE [R50}

Pru. PLAK SURGE POWIR (WATTS)

JUNCTIONI0 LEAD [*C/wy

thru TN5281 Series (continued)

FIGURE 14 —TYPICAL THERMAL RESPONSE
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FIGURE 15 — TYPICAL THERMAL RESISTANCE APPLICATION NOTE
400 Since the actual voltage avaitable from a given zener diode is
temperature dependent, it is necessary to determine junction temp-
erature under any set of operating conditions. in order to calculate its
vatue. The loflowing proceaure 1s recgmmended:
300 Lead Temperature. T:, shouid be determined from:
l To=8LPa+T A
s i A is the lead-to-ambient thermal resistance and Po is the
A power dissipation. Jia is generaly 30-40°C/W for the vari-
20 L= et el ous clips and tie points 1n common use and for printed
B - Cifcuit board wiring.
L M Junction Temperature. T, may be found from:
1001 / zad TiaTo+ LTy
a7 PRIMARY PATH OF <Ta is the increase in junction temperature above the lead
K FANDUCTION 1S THROUGH | temoerzture and may be found trom Figure 14 for 3 train of
! TRE CATHOOE LEAD power pulses or from Fizure 15 for dc power.
{ |
';0 Y, ¢ 06 : Y - To For worst.case design, using exoected hmts of Iz, limits of Ppand

L LEAD LENGTH TO MEAT SINK NCID

FIGURE 16~ MAXIMUM NON-REPETITIVE SURGE POWER
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the extremes of T, (L T:)may be est . Changes in voi
then be found from:

ge.Vz,can

VmAg T,
“v7, the zener volitage temperature coefticient. is found from
figures 8.9, and 10,

Under high power-pulse operation, the zener voitage wiit
vary with time and may also be atfected sigmificantly by the
zener resistance. For best regulation, use short leads: espe-
cially to the cathode. “3nd xeep current excursions as low as
possible.

Data of Figure 14 should net be used to compute surge capa-
bility. Surge timitations are grven in Figure 16, They are lower than
would be expected by considering anly junction temperature, as cur-
rent crowding effects cause temperatures to be extremely high in
small spots resuiting in device degracation should the limits of Figure
16 be exceeded.



IN5227 thru 1N5281 Series (continued)

FIGURE 17— TYPICAL CAPACITANCE FIGURE 18 — TYPICAL FORWARD CHARACTERISTICS
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FIGURE 15— TYPICAL NOISE DENSITY FIGURE 20 — NOISE BENSITY MEASUREMENT METHOD
100 > ; it = AMMETER  (0AB AMPUFIER
m—'r' 250 1A 4 RESISTOR
5081, = 25°¢ > + o—O———wv—- FILTER
oL — N 0C POWER iy ‘;k\ =z | 1| 0
E 40 SUPPLY TEST ZENER Yy f,=10%Mr | V,, Youl
2 ; fy = 3.0 WHr RETER
= -0 8 = 2.0 kie
= y
- <~ NOISE D SOUARE BANOWIOTH) = et
§ 18 SE DENSITY (VOLTS PER ROOT OVERALL AN VBT
w 5.0 : WHERE: BW = FILTER BANOWIOTH (H2)
g f V., ~ OUTPUT MOISE VCLTS DMSt
=30
20 g The input voitage and load resistance are high 30 that the zener diode is
. P4 criven from a consiant current source. The amphfier 1s low noise $o that
v the ampliifier noise 15 neghgitle compared o that of the test zener. The
ml ] 20 10 S0 70 10 030 3 36 100 fiiter bandpass 13 known 30 that the novse density can be calculaled trom
: . E N . . the formuia shown. The data of Figure 19 and the formula can 3iso be
Vo. ZENER YOLTAGE (VOLTS) used 1o tind noise for any system bandwedtn,
R . - A - - -
¢ H

e

1-25




]

™"

L

IN4082-1N4158A

ZENER DIODES

RECTIFIERS
=
- 2 Vi Ve ‘o [} tFsm tzr Tol
= = | tous) | otest [ (ampa | (mal [(Ampy | Vztroml | ZD vz.x| PO
TYPE =2 | REPLACEMENT | REF. { 2 =
= = SIGNAL DIODES REFERENCE DIODES
= PRV VE @ I PR B W . Tc Izr Temp
{volts) {voits} In (] Vz{nom} %°C “ I* mA Range
1N%082 S 18429 | DR 160 0.005 25 |-55/100
1N3082A | S 18429 DR .. 140 0.002 25 {-55/100
1N4083 S 1N429 DR 150 0.005 25 1-55/100
11840834 | s 1N429 { DR »130 1.0:002.. 25 |-55/100
1N4084 s 1N5429 | DR 175771 0.005 257 |-55/100
1NL084A S 1N&429 DR 175 0.002 25 {-55/100
184085 | S 15429 | DR ..200 f 0.005 {. 25 [-55/100
1N%085A | S 1N629 | DR o ©<200 |_0.002 |- 25 |-55/100
1N4086 s DS 70 1.0 | 200 | 0.25M) 200
1N4087 s DS 50 10.975 30M FON| 2.5
1N4088 G DS .. 30 1.0 100M o.2M! . ..
184089 S R#* 400 1.2 400 9.2} 75
184090 G Backward Diode
1N4091 Varactor Diode, see Table on Page 1.102 )
1N4092 3 BS [ "7y, 5.0 1.0%| 7
184093 | s DS 50 1.0 | s.oM 1.0 iid
184094 S 1N262438 1N2620 | DR 9.6 .y T i) L
1NGO95 S 1INS231A - INS5221 { DZ 5.0 5.0 0 330M
1R4096 S INLT763A 1N4728 | DZ 90 8.0 5.0 3.ow
1N%097 S 1NA76LA 1N%728 | DZ 100 5.0 5.0 3.0W
1N42098 s IM1502ZS5S ANG728 | Dz 150 5.0 5.0 3.ow
1N4099 S 1N6099 | DZ 6.8 0.25 5.0 | 250M
184100 S 1N4099 | DZ 7.5 0.25 5.0 250M
1N4101 S 1N&099 | DZ 8.2 0.25 5.0 250M
1N&102 S 1N40O99 | DZ 8.7 0.25 5.0 250M
184103 s 1NL099 | DZ 9.1 0.25° 5.0 250M
1NG104 S 1N6099 | DZ 10 0.25 5.0 250M
1N4105 s 1NG099 | DZ 11 0.25 5.0 2508
1N4106 S 1N4099 | D2 12 0.25 5.0 250M
1N4107 S 1N4099 | DZ 13 0.25 5.0 250M
186108 s 1NZ099 | DZ 14 0.25 5.0 250M
1N4109 s 184099 | DZ 15 0.25 5.0 250M
1N4110 s 1N&Q99 | D2 . 16 0.25 5.0 250M
1NG111 5 1N4099 | DZ 17 0.25 5.0 250M
1NG112 S 1N4099 | DZ 18 0.25 5.0 250M
1N4113 S 1N&QO99 | DZ 19 0.25 5.0 250M
1N4114 S 1N60S9% | D2Z 20 0.25 5.0 250M
1N41l5 S 1N4099 | D2 22 0.25 5.0 250M
1NG116 S 1INGDOS9 { DZ 24 0.25 5.0 2504
1NG117 5 1N4099 | D2 25 0.25 5.0 250M
146118 s 184099 | bZ 27 0.25 5.0 | 250M
1NG119 S 184099 | DZ 28 0.25 5.0 250M
1N4120 S 1IN4099 | DZ 30 0.25 5.0 250M
1ING121 S 1NG099 | D2 33 0.25 5.0 250M
1N4122 s 1N4099 | D2 36 0.25 5.0 250M
1N6123 S 1N4G99 | DZ 39 0.25 5.0 250M
1N6124 S- 1N4099 | DZ 43 0.25 5.0 250M
1N6125 s 186099 | D2 47 0.25 5.0 | 250M
1N4126 S 186099 | DZ 51 0.25 5.0 250M
4127 s 1N40%0 | DZ 56 0.25 5.0 | 250M
1N4128 s 1N4099 | DZ 00 0.25 3.0 250um
1N6129 S 186099 | DZ 62 0.25 5.0 250M
1N&130 S 1N4Q99 | DZ 68 0.25 5.0 2504
1N4121 S 1N%099 | DZ 75 0.25 5.0 250M
1NG4132 S 1N4099 | D2 82 0.25 5.0 250M
1N4133 H 1NL099 | D2 87 0.25 3.0 230M
1N4134 S . 1N4099-} DZ 91 0.25 5.0 | 250M
184135 S 1N4099 | DZ 100 0.25 5.0 2504
1N4136 S R ¢ 200 1.6 70 16} 750
1N4137 S R 400 1.6 70 12| 750
1NG138 s R 600 1.6 70 8.0| 750
1N6139 S 1N4719 INGTIG | R 50 1.0 3.0 0.1] 300
1IN4L40 s 1N4720 INGT19 | R 100 1.0 3.0 0.1} 300
1N41461 S | 184721 1N4719 | R 200 1.0 3.0 0.1} 300
1NG162 S 1N6722 Na719 | R 400 1.0 3.0 0.1] 300
1NL163 S | L1N4723. 1ING719 | R 600 1.0 3.0 G.1§ 300
1NL164 s 1NGT724 -|1ING719 | R 800 1.0 3.0 0.1] 300
1N&145 S 184725 1NGT719 | R 1000 1.0 3.0 g.1§ 300
1NG146 S R 1200 1.0 3.0 0.1} 300
1NG147 S DS 30 1.0 oM 0.1% 10
1NG148 S DS 7% 1.0 plo. 2581 4.0 v
1ING149 S DS Y4 1.0 10M 258) 4.0 "
1N4150 S bs 50 1.0 | 200M 0.1%| 6.0
1N4151 s s 50 1.0 504 50%{ 2.0
1NG152 S 0s 30 0.88 20M 50N{ 2.0
1N4153 S os 50 0.88 20M son| 2.0
1NG154 s os 25 1.0 30M 0.1*%} 4.0
1N4155 S oS 400 1.0 looM 0.1 10
1N4156 S bs 20 1.84 | 0.1a son
184157 s bs 20 2.66 | 0.1A SON
1N4158 S 1N4736 184728 | D2 6.8 37 20 1.0W
IN4158A S 184736 184728 | DZ 6.8 37 10 l.0W
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TRAAKSISTOR | OA | PACK-| LEAD vC8 | VCE NEB c J T os FE FE EUR USA

NUMBER T AGE | INFO RAX | MAX MAX UAX MAX | P TOT MIN  }MAX 8IAS JUSE WFA| EQUIV | EQUIV
SC419 PS | TO:CE| L1V 5v [ 20v | SV | 100Ma 125C | 250umF TSM | 6P | 125mM JMATALG [VAL | 8C204 | ZN4249
BC4A1%A PS | TO106) L1T 25v [ 20v | SV | 100MA 125C | 250wk 54 | 9P | 125un 2MALALG VAL | 8C204 | 284249
BC4198 PSs | TCi0€| L17 25V | 29v | sv | iC 125C | 250wwF TSR | 9P | 2:0uN QUA|ALN VAL | 2C206 | 2m4250
B8CL20 Ps | 7918 | w01 150V 150V 130uma 175C | <00MwF 5w | .gp T0MN 2MA ALE [SGI ZN4357
BC420A pPS | TO18 | LOY 180V [150V ] 6V | 100MA 125C | <00wF TSM | 8P | 120uM 2MA|ALE DBS | 3Cwe3 | 2M3930
BC424 NS | TO92 ! Ll 80V | BOV | 4V | 500uMA 135C | SOOwWF s0u 507250 2UAJAMG MOZ | 3C387 { 2W4401
80425 NS | TC9Z | LIS sov | sov | 4V | sooua 135C | 5S00uwf 5Cu £0/250 VAL AMG KOS | 58307 | 2Me40)
BC426 PS | TO92 | LIS EQV | ECV | &V | STGTMA 135C | S00MaF 50a 507250 2UAJAMG JOG | 3CIA8 | 2Ne403
BC427 PS | TQ92 14 &0V | SOV | 4V | 5000 135C | SC0uwF 5C4 sQs280 ZMALAMG MOB | BC388 | 2w4403
80429 NS | TClz6; L59 25V [ S5V | bv A 1508 6NC | 10Cu | 13P |5C/180 | 15S0MA[AMG [TI3 | 801689 | 2w2923
BG429A NS | TO126] L69 £0v | &CY § SV 2 150C 6WC | 100M ) 10P 1507160 { 15CMalAmm [TI8| 80169 | 284G23
8C430 PS ] T0126] L69 48y § a5v | 5v 1A 1508 6nC | 100K [ 10P 150/160 | 150MafAMG [TIE | 80140 | 2we920
BCa30A PS5 ) TO126) 159 sov | sov | Sv 1A 1500 ERC | 100 | 10P (507160 | 1508A{AMM ITIB | D140 | 244920
B8C431 NS | X10 L20 . 60V SO0MA G25meF | 10OM 637240 | 100MA]AMG [TFK . .
8C431/10 NS | TOS2 | Lie 70V | 8CV | Sv 1A i50C | 00wk S0M [ 24P |57/150 | 100uA|Aud {STD | BC487B | 286220
B8C431/16 NS [ T092 | L74 cv | 806V | SV 1A 1500 | 300MwF 50 | 24P | 106MN { 100wA|AM~ |SID{ BC4878 | 206220
8C432 PS | x1C L20 scv .} 5C0ua [F31 0 100u 637240 100MA| UG |TFK .
8C432/10 PS | TO92 | L7 TCv | sCv | sv A 150C | 30CmaF SCM [22P (67/150 | 10CMA]amH |SID | 3C52818 2R6014
8C432/16 Ps | TO92 | Lis v} &0V | SV A 150C | lOmwF 504 | 24P L06Mu 100MA [ AMM [SID | 5CS2819 2n6014
8C437 L $1-] L4l 0v | aSV § 6V | 1COMA 125C | J0wwF | 200U 1395 | 110ww IMATALG IMIJ ] 3C182L | M3T710
8C437TA NS | X19 Lel 6V | 10CMa i25C | ceowmF | 200w ) 3PS 110mN UALALG HIJ | BCI82L | 293710
8C4278 XS | X19 L3 6V | 100w 1Z5C | Ildwai | 20CM 3PS | 200MN IMA{ALG [HIJ | BC1B4L | ZN3707
8C438 NS | X19 ney 6V | 10lwa 133C | litwwe | DCTw | 306 130un IMAALG [M1J ) BCiB2L | 2NITI0
35a28A NS | x19 [T v § j0lma 225C | lzower | 20C¢ | 3PS 1i0un IMAALG [HIJ | 3CIBQL | INITIO
3ce3€9 RS | X19- el v, 1udvs 1280 ; l1iwms | 200w | 395 ! 200us IMATALG WIS | BCI6SL | 283707
3c43eC NS | X19 el I3V L 20V | 6V ) 10CwMA 2008 | 395 | 220mm 2waiack fuiJ | sc184L | 2n3t07
BC439 kS | x19 L4l 3OV ¢ 20V | 6V | 1TowaA 20Cw [ 3PS | 2COwMm 2wALALG IS | BCIB2L | 2N3T710
8C4393 NS 1 X19 41 IV B 3o B I -1 e 0 20C™ | 325 | 2c0uN MALALG M1J | 3C104L | 2M3707
8C439C HS | X19 L4l 30V 1 20V | 6V | 1CCuMA Z0CM ] 3PS | s20m8 ZVAlALN MIJ | 3C196L § 2N3707
ECA‘Q NS T0:9 Lc4 3% | STV sv 2A 50u { 20P A0MK SOOMA{AMG |ATI | 2FYS] | 282297
8C461 XS | 7039 | LO4 Tev | osov | Sv Rty 508 { 20P 1407250 | SOOMAIAMG JATI | 35542 | 285320
30445 NS T092 LS S0V ) 8OV v 200va pele ] E1d TOMN 10MA | ANN (MOB 2M5551
8C226 PS T092 [§%] &IV 1 SOV 5v 20084 el 58 TOMN 10MA i AMK [MOB | 5C388 | 2N4403
3C4a7 NS 092 tis 20V | 30V v 2CCMA Heoo g L4 TOMM ICMA | AmH MO8 2K5551
90448 PS 7092 | LiS Sov | 30v | SV | 200ma iccu ! 5P TOMN ICUA AMM MOB | BSW24 | 2H2907A
§C449 RS | TO92 1981 SV | ZCOMA 10Cu | 5P TOWN 10MA | awn IMOB | SFR2S | 205551
BL450 PS T092 LS SV | 2iCwma 10Cu L TOMN L0MAAMM [MOB | BSW24 | 282907R
82451 Sy TO92 | LS SY | L00ua 150 | 4P5 110Mn 2MA [ALG [TOS | BCS18 | 2M6220
8CAS1A NS | TO92 | Li§ Sv | iCoua 180M | 45 110M8 2VAALG |TOB | B8C109 | 2m930
8C4s18 NS [ TO%92 | L18 v | iooMa 150M | 4P5 | 20QMM 2KAFALG (TQB | BC109C | 24930
BC451C N§ [TOg2 | LI S0 | 285 1SV 10w 1288 | 3COMws | 150u | aPs €20uN 24ATALG |TOB | 3C109C | 28930
B8C4AS2 NS 1092 L15 Ry v | Sv 10044 125C | 3Cowmf 150U | 495 110un 2MA JALG |TOS [ BC41R 246220
8C4524 NS | TOS2 | LS 30V | 3OV | SV 100MA 125C | 330Mmk | (5CM | 4P5 3 10M% IMA{ALG [TOB | B8C109 | 2w930
5C4528 NS | TO92 t LiS 307 1 30V | SV | 1C0ua 125C | JCOwwF | 150M ! 4PS | 200Mn 2MA[ALG {TOB | 8C109 | 28930
5C482C NS | TO92 | L T Y 33 | SV | llhua 125C | TuwF | 130 | 4P5 | 220WN 2MA | ALG [TOB | 8C109C | 28930
3C45) NS | TO92 v | SV | 100MA 150w | 4P 110MN IMA|ALNITOS { BCA16 | 206220
BC£53A NS Q92 VsV 200ua 15Cu | sps 10y SHAYALI)TOS § ovauy | 2n930
BCASI3 NS | T2 e VR IV 7Y 150M | 405 | ZOOMN 2MAJALN [TOB { BC109C | 2n930
B8C453C NS | 7092 v | SV 100uA 15Cu [ aPS | 220uN 2ua [ALN {TOB | BCICIC | 28930
BCAS4 s | 1092 25V | SV | LO0UA 15Cd | 6P | 125MN SMA[ALGTSS | BC309 | Zw6007
2C354a PSS 1 T092 43y | 5v 67 | 125mN 2MA [ALG |TOB | 3CI79 | 2M3965
504543 PSS | TO92 a 28V | 5v 58 | Z20uw MA|ALG |TOB | BCiT 243965
5CsteC PS 17092 29V {5V EP T 220Mw 2MA|ALG [TOB T 3C179 | 2M3965
BCA%S PS ™ms2 3V | sy &P 1258 2MA [ALG {TDS | BC309 | 286007
8C455A PS | 7092 v | sv 6P | l25MN 2MAJALG {TOB | 8C179 | 242965
8C4558 PS | TO9Z i v &P | 220uN 2MAJALG (TOB | 8C179 | 2w3965
8C455C PS | TO%2 Ly | sv 5P | 220MN IMA 1ALG {TOB | BC179 | 2N3965
B8C456 PS T0%2 v | &y &P 125U 2MA JALN [TOS | 245568 | 2N60OT
BCASEA PS TO92 Qv v (-t 125Mn 2WA (ALN ITOB | 3C17 2N3965
8C4568 PS 17092 el I - 6P | 220Mn 2MA LALN [TOS | 8C179 | 2N3965
5C456C PS | TO92 v | sv &P | 420MN 2MA [ALN {TOS | BCI79 ) 2M3965
8C460 PS | TO3? By | v 2A pivis o e S0 40/250 | SO0MAAMG [ATT | 55518 | 2m8323
8C261 PS | TO29 &0V | 5v A 220C K3 S0M 20/250 | SOOMA [amn [ATT 2K4929
3C462 PS | x09 Ev |5y A5 1758 | eztamc | 1008 50/280 | 500uA |AKG MUB | BCXI6 B
BC463 NS X09 gv 1 sv ‘A5 1780 | esled 1006 $0-280 S500MA |AKG MUB | BCX22
60464 ?s |x09 b4 sV 1AS 175C | ESlves oou 357280 S00MA |AKG fwuB | 3CXI6
5C468 NS | X09 2v | sy 1AS IT5C | ExlweF | l0OM $5/7280 | SOOMA |AMG MUB | BCX32
BCA&T NS X1 45V | SV 100ua 125C | iiiwes | 200w | 3PS | 220U MR [ALG MEJ | sC184L | 2N3707
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8C521 xs | vo9z | u1s asv | asv | gv | 100ua 150C | 625Mws 330N 2uaf 2LG [FCB| 8CI09C| 2n930 | .
8CS521C ns | vos2 | L15 60v | 60v | ev | 1o0ma | 150C| 625MwF 330Mn 2us ALG |FCB) scioec| zne30 | )
3C5210 K§ | TO92 | L15 €0V | 6OV | ev | 100MA 180C | 625wk 750N 2ua) ALG |FCB . X
8C522 NS | TO92 | L1S 30v | 30v | sv | 100wA 150C | &25uwF . T50un IMA| ALG [FCB| 8C108C .
BCS22C NS [ TO92 | LIS 0V ) 0V | 8V | 100uA 150C{ 625uwr 2Q0uN 2wl aLG [FCB| B8C109C .
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8Cs38/16 NS | TO92 | L1S 80v | eav | &V 1A 150C | 625MwF 152 | 100MM | 100ua| auu|eCB . H
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Wves/4 NS | x03 Los sov | 55V | Tv <A 200C 3G | 500K 25/63 | SOOMA! ANP|ATB{ 30149

8Uras/s NS | X03 LoS sov -l 55v | TV 4 200C 31wC | 500K 407100 | SOOMAl AMPATB| 30149
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BUves NS | TO39 | Lo4 200V {170V | &Y 104 200C ™C 90u 40MN 2M AHHISGI| BUY4Y

BUveQ NS | TO39 | LO4 250V j220v { 6V 104 200C ™c F0M 40uN 2A{ RHE [ATB . .
BUY49S NS | TO3S | 104 . j00v 2A 200C ™ S0Md | 35p SOMM | SOOMA| AME |SGI| 35545 | 2MS1s2
BuUYs1 NS | TOS1 | L46 6Qv | sov 30A 200C 150%C ple 3 207150 104l AHG [T18 .
BUYSIA XS | TO3 Les 60V | 6oV 304 200¢ 150mC 10m 20/150 10A| RHG{TIB

asv82 NS | TOSL | 48 6OV | sov 304 200C 150mC 104 207180 15A1 AHG(TI3

BUYS2A M5 | TO3 LO§ &QV | 6OV 304 m0c 150mC 108 207150 1541 ANG {TIB

BUYS3 NS | TOSL | L46 100V |100v 308 200C 150wC e 207150 10A] MM JTI8 [
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8uvsa NS | TO Los 200V |160V | sv 154 200C 100%C 254 10uN 12Af RHE [SIO

BuYs9 uS | Y08 L04 500V |325v | 6V 1A 200G 10wC 20MK | 100MA| AME |TIB | BF259 | 2M3439
BUYs0 NS | TOS 104 800V 1400V | 8Y 1A 200C 1owc 20un I0MATAMEITTS| 3UYEO | 2m3439
BUVSL NS | TOS LO4 SO0V [325¢ | &V 3A 200C lomC 20Mm LA} AHE ITID

BUYS2 NS | TOS Lo4 600V [400v | sV 3 200C 10%C 20um LA]AHE(TIB

aves NS | TO8S | 143 SOQV |33sv | &V A 200C 10wC 20 1A| AHE (TI8

BUYS4 NS | TO66 | L43 800V | 400V | &V JA 200C owC 20Wm LAl AMEITIB

8uYes NS | TOS6 | L43 600V 400V | &V 104 200C e 20mm 4A|AHEITIS .
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BUYTS L R e«] Lo§ 600V {300V | v 124 115¢ 110aC 104 Sum 10A|RME iSID .

surre ws | Los 750 1380V | TV 124 1715C 110%C bt Ak 10A|RHE |SID | BUX24

BT XS ) 103 Los 400V j250W | TV £y 200C sowC 154 Sn SA|AME [SID | 8U120

8UY78 N | T3 L0S 800V 1300V | TY SA 200C 50wC 158 S SAIAME {SID | BU134

BUYT9 XS | 703 Los 750V 1350V | v SA 200C 60uC 150 © A SA|RHE |SID | BU1I34

suveo NS | TCI9 | LO4 150V | 60v | TV 3A 175C 0mC “On 35uN | LOOMA 85Vee

ayvel NS | TQ39 | Lo4 150v | sov | 7V T.84 175¢ 24w 40 oMM | 100MA .

ayyez HS 17039 | LO4 150v | 6OV | 7V 104 175¢ 3onc dom JOWM | 100MA
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