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N17M1 superimpose.
ABSTRACT

The video effect project is show insertion of picture
signal =source (Video recorders,Camncorders ete..)Insertion video
signals is essentially alternate switching between lines of two
TV picture,and important proviso must be mentioned at the outset:
depending on the number video source connect to the video effect
nust have an external synchronization. to maintain phase
synchronism between the two picture,their picture line content
have start at the same time .

The video effect project can offers a number of special

effect which result in attractive fade in,fade out and superimpose.
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CLEAR:

SCAND:

SCANK:

PACK:

D TO H:

DELAY:

LOOP3:

LOOP4:

LOOP5:

CHECK:
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EQU 03N
EQU O04H

EQU 05H

EQU 06K

EQU OBH

EQU OFH

ORG 2000H

XOR A

LD (2300H),A

LD (2301H),A

LD IX,2300H

XOR A

EX AF,AF’

LD A,03  3iAA845 DISPLAY BUFFER 1iiiu o

RST 10H

LD 4,04  317A114 DISPLAY BUFFER Tuudaeh LED
LD B,02H 3DELAY

RST 10H

CALL SCANK

LD A,(3FFBH) ;1Aa87A"1u KEYIN (3FFBE) Iviiuiiiy
CP OFFH ;A1 KEY CODE 1#iilu OFFH

JR Z,LOOP5

LD C,A

PUSH BC

CALL SCANK

LD A, (3FFBH) ;CLEAR KEY

CP OFFH

JR NZ, CHECK

POP BC



LOOP8:

LOOP9:

STOP:

EX AF,AF’
INC A

CP 01

JR Z,LO0P8
EX AF,AF’

LD A,C

CP 13H

JR Z,STOP
EX AF,AF’

EX AF,AF’

LD A,C

CP OAH

JR C,LOOP9
EX AF,AF’
DEC A

EX AF,AF’

JP LOOP4

LD A,C

LD L,A

LD H,22H

LD A, (HL)

LD (IX+0),A
INC IX

CALL SCAND
JP LOOP4

LD A, (2300H)
LD (3FETH),A
LD 4, (2301H)

LD (3FE8H),A

65



66

LD A,086 ;Lu55u3a§a1u DISPLAY BUFFER MRA7R7N
RST 10H  ;SEGMENT CODE Wity HEX
LD &, (3FFOH)
LD (3FF4H),A
LD A,OBH ; DTO H
RST 10H
LD A, (3FF2H)
LD E,A
DEC E
LD B,04
XOR A
DEC_E:  ADD A,B
DEC E
JR NZ,DEC_E
LD H, 25K
LD L,A
CALL DELAY
OUT (80H),A
CALL DELAY
OUT (81H),A
CALL DELAY
OUT (82H),A
CALL DELAY
OUT (83H),A
CALL DELAY
XOR A
LD (2300H),4A
LD (2301H),A

LD IX,2300H



LOOP3_1:

LOOP4_1:

LOOP5_1:

CHECK_1:

LOOPB_1:

XOR A

EX AF,AF’

LD 4,03

RST 10H

LD 4,04

LD B,02H
RST 10H
CALL SCANK
LD A, (3FFBH)
CP OFFH

JR Z,LOOP5_1
LD C,A

PUSH BC
CALL SCANK
LD A, (3FFBH)
CP OFFH

JR NZ,CHECK_1
POP BC

EX AF,AF’
INC A

CP 01

JR Z,LOOP8_1
EX AF,AF’

LD A,C

CP 13H

JR Z,STOP_1
EX AF,AF’

EX AF,AF’

LD A,C
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LOOPY_1:

STOP_1:

SCANK:

CP 0AH

JR C,LOOP9_1
EX AF,AF’
DEC A

EX AF,AF’

JP LOOP4_1
LD A,C

LD L,A

LD H,22H

LD A, (HL)

LD (IX+0),4A
INC IX

CALL SCAND
JP LOOP4_1
LD A4, (2300H)
LD (3FETH),A
LD A, (2301H)
LD (3FEBH),A
LD A,06

RST 10H

LD A, (3FFOH)
OUT (84H),A
CALL DELAY
JP 2000H

LD A,OFFH

LD (3FFBH),A
LD A,05

RST 10H

RET
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SCAND: LD HL,2300H
LD DE, 3FETH
LD BC,0002H
LDIR
RET

DELAY:  PUSH HIL
LD A,0FH
LD B,50H
RST 10H
POP HL
LD A, (HL)
INC HL
RET
/¥ KEY CODE %/
ORG 2200H
DB 3FH,06H,5BH,4FH,66H,6DH,7DH,07H,
DB 7FH,6FH,77H,7CH,39H,5EH,79H,71H
/% DATA PICTURE MIXING EFFECTS %/
ORG 25004
DB 75H,35H,75H,35H,75H,75H,35H,35H,35H,35H,75H,75H,
DB 35H,75H,35H,75H,77H,37H,77H,37H,7DH,7DH,3DH,3DH,
DB 3DH,3DH,7DH,7DH,37H,77H,37H,77H,65H,25H,65H,ZéH,
DB 05H,45H,05H,45H,45H,05H,45H,05H,25H,65H,25H,65H,
DB 87H,27H,67H,27H,07H,47H,07H,47H,47H,07H,47H,07H,
DB 27H,67H,27H,67H,6DH,ZDH,6DH,2DH,0DH,4DH,0DH,4DH,
DB 4DH,0DH,4DH,0DH,ZDH,SDH,ZDH,SDH,BFH,ZFH,BFH,ZFH,
DB BAH,ZAH,BAH,ZAH,ZAH,SAH,ZAH,SAH,ZFH,SFH,ZFH,SFH,
DB OSH,49H,095,49H,69H,29H,69H,29H,29H,69H,29H,69H,

DB 49H,09H,49H,09H,68H,26H,66H,26H,06H,46H,06H,46H,



END

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB

DB
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46H,06H, 46H,06H, 26H,66H, 26H,66H, 50H, 10H, 50H, 10H,
40H,00H, 40H,00H, 00H, 40H,00H, 40H, 10H, 50H, 10H, 50H,
B5H, F5H, B5H, F5H, BDH, BDH, FDH, FDH, 5FH, F5H, B5H, B5H,
F5H,B5H, F5H, B5H, BDH, BDH, 3DH, 3DH,B7H, 37H,B7H, 37H,
B7H,77H,B7H, 77H,BDH, BDH, 7TDH, 7TDH, 351, 354, 35H, 75H,
35H, 35H, 75H, 35H, 75H, 35H, 35H, 35H, 35H, 75H, 35H, 35H,
7FH, 3FH, 7TFH, 3FH, OFH, 4FH, OFH, 4FH, 4FH, OFH, 4FH, OFH,
3FH, 7FH, 3FH, 7TFH, 0AH, 4AH, 0AH, 4AH, 6EH, 2EH, 6EH, 2EH,
2EH, 6EH, 2EH, 6EH, 4AH, 0AH, 4AH, 0AH, 6FH, 6FH, 6FH, 2FH,
6FH, 2FH, 6EH, 2FH, 2FH, 6FH, 2EH, 6EH, 2FH, 2FH, 2FH, 6FH,
0OEH, 4EH, OFH, 4FH, 6EH, 2EH, 6FH, 2FH, 2EH, 6EH, 2FH, 6FH,

4EH, OEH, 4FH, OFH,



SN54HC4066, TLC40661
SILICON-GATE CMOS QUADRUPLE BILATERAL ANALOG SWITCH

02922, JANUARY 1986

High Degree of Linearity SNS4HC40688 . . . J OR N PACKAGE
. . TLC4066! . . . D OR N PACKAGE
High On-Off Qutput Voltage Ratio (TOP VIEW)
Low Crosstalk Between Switches 1allr Uradvee
Low On-State Impedance . . .Typically 182 3f]ic
30 Ohms at Voe = 12V 28(J3  12{]4c
. - 2ajs  n1[Jaa
® Individua! Switch Controls 2c(s 10[]48
® Extremely Low Input Current 3CL|s 9138
GND | {7 8[j3A

® Functionally Interchangeable with National
Semiconductor MM654/74HC4066, Motorola

MC54/74HC4066, and RCA CD4066A logic symbol "

c {13)

description XOT<R X1 S @,
1A—ae—{1
The TLC4066 is a silicon-gate CMOS quadruple 2c 18 A s
analog switch integrated circuit designed to oa 18} M —— 2B
handle both analog and digital signals. Each 16}
switch permits signals with amplitudes up to 3 @ (Y| _I_l_ﬁ;;g
12 volts peak to be transmitted in either 3“?”“
direction. Tr”—‘(-'\—‘ In 110} 45
: h A 4 A Pt

Each switch section has its own enable input
control. A high-level voltage applied to this T This symbol is in accordance with ANSIIEEE Std 91-1984 and
control terminal turns on the associated switch IEC Publication 617-12.
section.
Applications include signal gating, chopping,
modulation or demodulation {modem), and signal
multiplexing for analog-to-digital and digital-to-
analog conversion systems.
The SN54HC4066 is characterized for operation
from —-55°C to 125°C, and the TLC4066! is
characterized from —40°C to 85°C.

lngic diagram {positive logic)

A

Vee ¢ | Vee




SN54HC4066; TLC40661
SILICON-GATE CMOS QUADRUPLE BILATERAL ANALOG SWITCH

absolute maximum ratings over operating free-air temperature range (unless otherwise notey

Supply voltage range {see Note 1) . ... ... ... ...ttt eriiermnnnnennnas -0.5Vto 9
Control-input diode current (Vi < Oor Vi > Vo) ... ... ... e e +Z
I/0 port diode current (V] < 0or VIJO < VCC) v v v v v vvvvvnnnn B e +26
On-state switch current (V)y0 = Oto VGG . o v v oo i i + 254
Continuous current through Vg or GNDpins .. .......0...... BN + 5054
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): E
D package ....... e g N m s+ Mip + o « ¢ oo s e e et 950™
JPACKAGE . . v i e .y o S .. 1025¢
Npackage ..... g . ... . "NV A/ Ty M e 875
Operating free-air temperature, TA: SN54HC4066 ........... R ), -55°C to 125
TLGA0GBI\\M | /s ™ ™™ o R -40°C to 854
Storage temperature range . . . . ... uuutie et e -65°C to 150
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D and N packages ....... 26
.Lead temperature 1,6 mm {1/16 inch) from case for 60 seconds: J package . .. .......... 30t

NOTES: 1. All voltages are with respect to ground uniess otherwise specified.
2. For operation above 25°C free-air tamperature, see Dissipation Derating Table.

DISSIPATION DERATING TABLE

P~ M Power Dissipati Derating
’ 25°C 86°C 125°C Factor
950 mW 494 mwW 7.6 mwWi°C
J 1025 mwW 533 mW 205 mW 8.2 mwi°C
875 mw 455 mW 175 mwW 7.0 mwre°C

recommended operating conditions

MIiN NOM MAX UNI
Supply voltage, Vo¢ 2t 5 12 V3
1/0 port voltage, Vy;0 0 vee .V
vge =2V 1.5 vee
High-level input voltage, Viy zgg : ;\5, v 3;;_ zgg v
Vee = 12V 8.4 vVee K
Vee =2V 0 0.3 B
) Vee = 45V S 08 5
Low-level input voltage. V), Vee =9V 3 s Vé:;
vee = 12V 0 2.4 s
Vee =2V 1000 -(-y_'z
Input rise time, t; Vee = 45V 500 ns
Ve =9V 400 %
Vee = 2V 1000 r§
Input fall time, t Vee = 4.5 V 500 | nsZy
Vee =9V 400 ”"r"
Operating free-air temperature, Ta itz:gg;f)ee _iz ‘;: °C%

twith supply voltages at or neas 2 volts, the analog switch on-state resistance becomes very nonlinear. It is recommended that only
signals be transmitted at these low supply voltages.

dig

s
3,



SN54HC4066, TLCA0G6I
SILICON-GATE CMOS QUADRUPLE BILATERAL ANALOG SWITCH

. caiPWP el . . .
a,ectncal characteristics over recommended operating free-air temperature range (unless otherwise

noted)

e ne A O

SN54HCA066 TLCA066!
Kfi PARAMETER TEST CONDITIONS Vee Le UNIT
MIN  TYP! MAX MIN TYP!  MAX
F Ig = 1 mA, 4.5V 100 220 100 200
Va = 01to Ve LAY 50 110 50 105
See Figure 1 12V 30 90 30 85
On-state switch
1Son 2v 120 240 120 215 4]
resistance Ig = 1 mA,
4.5V 50 120 50 100
VA = OorVee.
. 9V 35 80 35 75
See Figure 1
12v 20 70 20 60
4.5 VvV 1
On state switch Va = O0to Ve, 5 10 20 0 20
. : - ERY 5 15 5 15 a
resistance matching See Figure 1
12V S 15 5 15
2v
Iy Control input current V) = 0orVcg or ER] =1 nA
6V
/ 5.5V =10 £600 =10 =600
Off-state switch Vg = tVcg.
ISotf leakage current See Figure 2 2 alo\ 800 =15 _=ddg nA
¢ 12V =20 = 1000 220 = 1000
On-st teh v 06r v 5.5V =10 =150 =10 =150
n-state sw = 14 .
SR I il b 9V =15 =200 z15 2200 | oA
El ;)
B o kS 12V =20 =300 £20 =300
v 0oV, 5.5 V 2 40 2 20
= 1 )
fcc  Supply curcent ' 3 Lo 3V 8 160 8 80 | uA
b ¥ 12V 16 320 16 160
¢ Input . AorB 2 V1o 15 15 e
N n a
R & e I 12V 5 10 5 10| °
Feedth h 2Vt
g eothroud A8 Vi =0 B 5 5 pF
capacitance 12V

Al typical values are at Tp = 25°C.



SN54HC4066, TLCA0G66!
SILICON-GATE CMOS QUADRUPLE BILATERAL ANALOG SWITCH

switching characteristics over recommended operating free-air temperature range, Cp = 50 pF (unle.

otherwise noted)

JOBRINPE RS

switches equals 50 dB

SNE4HCA40686 TLC40661
PARAMETER TEST CONDITIONS Vi
CC 'min TYP! MAX | MIN TYPT MAX
2V 25 75 15 30
. Propagation delay time, See Fi i 4.5V 5 15 5 13
)
pd At BorBtoA gl IV 4 2 210
12v 3 13 3 1"
2V 32 150 32 125
R . RL = 1kQ, 4.5V 8 30 8 25
ton Switch turn-on time =
See Figures 5 and 6 9V 8 18 6 15
12V 5 15 5 13
2V 45 252 45 210
RL = 1 k0, 4.5V 15 54 15 45
totf Switch turn-off time L - 3 ns
See Figures 5 and 6 sv 10 48 10 40
12v 8 45 8 38
Switch cutofi frequency 4.5V 100 100
feo MHz
{channel loss = 3 dB) 9V 120 120
Control feedthrough voltage
V. See Fi 7 5V 1 180 \
OCF(PP) to any switch, peak to peak 22 U e g0 N
Frequency at which crosstatk
attenuation between any two| See Figure 8 45V 1 1 MH2

VAl typical values are at Ta = 25°C.

YL TR NIRRT N

PARAMETER MEASUREMENT INFORMATION

V(l;c
M 3 TEST
1
A . SWITCH
Va <
4—ig

FIGURE 1. ON-STATE RESISTANCE TEST CIRCUIT

Va

ve

V(l:c
vy - o—S{x1
’ TEST
A SWITCH
IS(otf)—» T

Vg = VA - Vg
CONDITION 1::Vp = 0, Vg = Voo
CONDITION 2: Vo = Vg, Vg = 0

FIGURE 2. OFF-STATE SWITCH LEAKAGE CURRENT TEST CIRCUIT

[P RN



SN54HC4066, TLCA066!
SILICON-GATE CMOS QUADRUPLE BILATERAL ANALOG SWITCH

PARAMETER MEASUREMENT INFORMATION

Vee
[
Vi = Vi X1
TEST 8
SWITCH
A L 1
Va 'L‘

FIGURE 3. ON-STATE SWITCH LEAKAGE CURRENT TEST CIRCUIT

V(I:c
V) = Viy L X1
TEST JJBORA
o
v _AoRs] SWITCH
TEST CIRCUIT
———————— Vee
Vi
A OR B ! 50% ' 50%
|
! i ov
! i
! 1
H———b:— tod tpd ~——lg—p
|
| 1
! "l ———Vonx
3 | |
(s}
8 oR% 50% 50%
ov

VOLTAGE WAVEFORMS

FIGURE 4. PROPAGATION DELAY TIME, SIGNAL INPUT TO SIGNAL QUTPUT



SN54HC4066, TLC4066!
SILICON-GATE CMOS QUADRUPLE BILATERAL ANALOG SWITCH

i
—
PARAMETER MEASUREMENT INFORMATION -
vVce
| 4
c Sk
Vi X1 test 5 TL
SWITCH 1 < v
Al (1 OF 8 1 ©
50 pF
! T (15
TEST CIRCUIT
—————————— .~ Vee
Vi 50% ¥o%
1
—173 : ov
I‘——’{—'or\ = tpzL toff = tPLZ —j¢———p!
=Vce

8

20%
Vo
10%

—————VoL

VOLTAGE WAVEFORMS

FIGURE 5. SWITCHING TIME (tpz|, tpLz). CONTROL TO SIGNAL OUTPUT



SN54HCA4066, TLCA0661
SILICON-GATE CMOS QUADRUPLE BILATERAL ANALOG SWITCH

PARAMETER MEASUREMENT INFORMATION

Vee
c
Vi X3 TEST 8
SWITCH  1}—¢ Vo
Al {1 OF 4) _L &
I 50 pF ::1 K
" TEST CIRCUIT

VoH

VOLTAGE WAVEFORMS

FIGURE 6. SWITCHING TIME (tpzH. tPHZ). CONTROL TO SIGNAL OUTPUT



SN54HC4066, TLCA0GG!
SILICON-GATE CMOS QUADRUPLE BILATERAL ANALOG SWITCH

et B

PARAMETER MEASUREMENT INFORMATION

V(l:c
Vi X1 TEST
SWITCH 1 Vo
1 {1 OF 4}
%eoo 0 J- T50 pF 2 600 ©
TEST CIRCUIT
e v
0% 90%
1 ]
Vi : |
10% I 10%
' L ov
- tr Ittt

Vo $ Voc_:fm

VOLTAGE WAVEFORMS

FIGURE 7. CONTROL FEEDTHROUGH VOLTAGE

Vee
1 rEst
wore ‘P
i—o 1 ! T 50 pF 3600 @
600 0 X2 TEST = =
SWITCH 2 Vo2
{1 0F 4

SEE NOTE 2
50 pF < 600 0
600 0 _L I

[

v
NOTE: ADJUST tforay = -92 « 50 g8.
Vo1

FIGURE 8. CROSSTALK BETWEEN ANY TWO SWITCHES, TEST CIRCUIT



SN54HC157, SN54HC158, SN74HC157, SN74HC158
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

02684, DECEMBER 1982 —REVISED JUNE 1989

I 1o a0 e

-

'dcsc

package Options Include Plastic ‘’Small
Outline’’ Packages, Ceramic Chip Carriers,
and Standard Plastic and Ceramic 300-mil
DIPs

Dependable Texas Instruments Quality and
Reliability

ription

These monolithic data selectors/muitiplexers
contain inverters and drivers to supply full data
selection to the four output gates. A separate
strobe input (G) is provided. A 4-bit word is
selected from one of two sources and is routed
to the four outputs. The ‘HC157 presents true
data whereas the ‘HC158 presents inverted
data.

The SN54HC157 and SNS54HC158 are
characterized for operation over the full military
temperature range of —55°C to 125°C. The
SN74HC157 and SN74HC 158 are characterized
for operation from —~40°C to 85°C.

FUNCTION TABLE

INPUTS OQUTPUT Y

STROBE

SELECT DATA
A/B

‘HC167 ‘HC158

[l el ol 2 o KA

T Irc- X
X X T r Xl»
T - X X X|w

L rrXr -
~r X~ I X

H = hi

logic

igh level, L = low level, X = irrelevant

symbolst
"HC157

g (15) EN

am el
w2
18 {3}

a8 o
28 (6) P
3A .(_ll)_a {9)
® o '
4A el {12)

ap 113 e 4Y

I

T MUXD {4)

1Y

-

2y

3y

SNG64HC157, SNS4HC158 . . . J PACKAGE
SN74HC157, SN74HC158 . . . DT OR N PACKAGE

(TOP VIEW)

AB([J
1A
1B
1YE
2A[]
28(]
2v(]

GND ]

SNS4HC157, SN54HC158 . . . FK PACKAGE
(TOP VIEW)

@
<00
— < 2 >0

9 10111213

> 00 >am
NZZMO
&}

NC—No internat connection

fContact the factory for D availability

‘HC158
[RALLE N
Al _Ja J
1a 2 e @
5 1 MUXD | w
1:] ) 1
2A co———
(8) >.._.(Z.). 2y
28 ——‘“"
3A e (9)
LAY
o] o
. (13) S 8Y

These symbols are in accordance with ANSVIEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.



SN54HC157, SN54HC158, SN74HC157, SN74KC158
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

logic diagrams (positive logic)

‘HC157
1A (2)

(4)
18 (3} 1Y
24 18 —

7)
8 2y

L
2A {11) ]

{9}
a8 (10) 3y
ygoll3! ]

{12

13 F%D-’w
aB
— (18)
STROBE G
SELECT A/B
(1)
‘HC158
& (2)

(4}

1 3 3%
2A (5) ]

(7}

g (6) 2y
FNALL
(9)
25 190 3y
PPLL ]
. (12)
45 113! F‘%__;D"w
smoae&'"s’—__q
SELECT A/B

1

Pin numbers shown are for D, J, and N packages.




S

SN54HC157, SN54HC158, SN74HC157, SN74HC158
QUADRUPLE 2-LINE TO 1.LINE DATA SELECTORS/MULTIPLEXERS

2
—
absolute maximum ratings over operating free-air temperature rangs?

SUPPlY VOIAGE, VO .+ v it et et e e e e e e . -05Vte7V
Input clamp current, ix (V] < OorVI > VEE) o oo oo e +20 mA
Qutput clamp current, IOK (VO < 0 orVO > VEC) -+ v eviiiiini oo e +20 mA
Continuous output current, I0 (VO = 0 toVEC) - - - o v i it i ittt i i et i +25 mA
Continuous current through VGG or GND pins .. ... oo ittt it e +50 mA
Lead temperature 1,6 mm (1/16 in} from case for 60 s: FK or Jpackage . .............. 300°C
Lead temperature 1,6 mm (1/16 in) from case for 10 s;: DorNpackage ............... 260°C
Storage temperature range . . ............. BV PPy . N ~65°C to 150°C

t stresses beyond those listed under ‘‘absolute maximum ratings'’ may cause permanent damage to the dewcs These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those ind! d under * ded ing
conditions’” is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device lellabm(v

recommended operating conditions

SN54HC157 SN74HC157
SNG54HC158 SN74HC168 UNIT
MIN NOM MAX|; MIN NOM MAX
vce Supply voltage 2 5 5] 2 5 6 v
Vee =2V 1.5 1.5
V)4 High-level input voltage Veg = 45V 3.15 3.15 v
Vee = 6V 4.2 4.2
Vee =2V 0 0.3 0 0.3
V)L Low-level input voltage Vee = 45V 0 0.9 0 0.9 v
Vee =6V o] 1.2 [o} 1.2
V]  Input voltage 0 Vce [ Vee \
Vo  Output voltage 0 Vee 0 vee \J
Veg = 2V ) 1000 0 1000
t Input transition {rise and fall) times Vee = 45V 0 500 o 500 ns
Vee = 6V 0 400 0 400
Ta  Operating free-air temperature -55 125| -40 85 °C

electrical characteristics over recommended operating free-air temperature range {unless otherwise
noted)

f SN54HC157 | SN74HC157
PARAMETER TEST CONDITIONS Vee 34 7 SN54HC158 | SN74HC158 | UNIT
MIN  TYP MAX MIN  MAX MIN  MAX
2V 1.9 1,998 1.9 1.9
Vi = Vigor Vi, IgH = —20 A 45V | 4.4 4,499 4.4 - 4.4
VoH 6V | 5.9 5999 5.9 5.9 \%
Vi = Vigor VL loR = -8 mA 4.5V 3.98 4.30 3.7 3.84
Vi = Vi o Vi, IgH = - 7.8 mA 6V |5.48 5.80 5.2 5.34
. 2V 0.002 0.1 0.1 0.1
V) = Vi or Vil loL = 20 pA 45V 0.001 0.1 0.1 0.1
VoL 6V 0.001 0. 0.1 0.1 v
V| = Vin of VIL, IoL = B mA 4.5V 0.17 0.26 0.4 0.33
Vi =Vigor Vi, loL = 7.8 mA 6V 0.15 0.28 0.4 0.33
] Vi =Vgeor0 .6V £0.1 100 £ 1000 * 1000 nA
Icc Vi=VegorQlg=0 6V 8 160 80 uA
Ci 206V 3 10 © 10 10 pE




SN54HC157, SN54HC158, SN74HC157, SN74HC158 .
_QUADRUPLE Z-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

switching characteristics over recommended operating free-air temperature range {unless othe

noted), C|. = 50 pF (see Note 1)

Ta = 26°C SN54HC157 | SN74HC157
PARAMETER | FROM (INPUT) TO {OUTPUT) Vee SNS4HC158 | SN74HC158
MIN TYP MAX | MIN MAX | MIN MAX
2V 63 125 190 160
thd AorB Y 45V 13 25 38 32
8V 11 21 32 27
2V 67 125 190 160
tpd AB Y a5y 18 25 38 31| ne %
6V 14 21 32 27 -
2V 59 115 170 145 o
tod G Y 4.5V 16 23 34 29 ns
: 6V 13 20 29 25 ’-‘OI
2V 28 60 90 75 =
1y 7 as5v 8 12 18 18 ns
6V 6 10 15 13
I Cpd I Power dissipation capacitance ] No load, Tp = 25°C l 40 pF typ j

switching characteristics over recommended operating free-air temperature range {unless otherwise
noted), C{. = 150 pF (see Note 1)

. Ta = 25°C SNS4HC157 | SN74HC157

PARAMETER | FROM (INPUT} TO (OUTPUT) vee SN54HC158 | SN74HC158 | UNIT;

MIN TYP MAX | MIN MAX | MIN MAX -5

2V 81 190 280 235 -

tpd AorB Y 4.5V 23 a8 58 47 ns
6V 18 33 49 a1

2V 81 210 320 260 E

tod A/B Y 45V 23 42 64 52 ns =

&6V 18 36 54 45 ,

2V 91 190 290 235 ,)

tpd G Y 45V 24 38 58 47 | ns_|
6V 18 33 49 43

2V 45 210 315 266 Y

tt a 4.5V 17 42 63 53 ns

8V 13 36 53 45 -

NOTE 1: Load circuit and voltage waveforms are shown In Section 1.



SN54HC74, SN74HCT4
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

D2884, DECEMBER 1982 —REVISED JUNE 1989

® Package Options Include Plastic ‘*Smail
Outline’’ Packages, Ceramic Chip Carriers,
and Standard Plastic and Ceramic 300-mil
DIPs

Dependable Texas Instruments Quality and
Reliability

description

These devices contain two independent D-type
positive-edge-triggered flip-flops. A low level at
the Preset or Clear inputs sets or resets the
outputs regardless of the levels of the other
inputs. When Preset and Clear are inactive
(high), data at the D input meeting the setup time
requirements are transferred to the outputs on
the positive-going edge of the clock pulse. Clock
triggering occurs at a voltage level and is not
directly related to the rise time of the clock puise.
Following the hold time interval, data at the D
input may be changed without affecting the
levels at the outputs.

The SN54HC74 is characterized for operation
over the full military temperature range —55°C
to 125°C. The SN74HC74 is characterized for
operation from —40°C to 85°C.

FUNCTION TABLE

INPUTS OUTPUTS
PRE CLR CLK 2] Q a
L H X X H L
H L X X L H
L L X X H? HY
H R 1 H H L
H H t L L H
H H L X Qo Ty

! This configuration is nonstable; that is, it will not persist
when Preset or Clear returns to its inactive (high) lavel.

logic diagram, each flip-flop (pasitive logic)

SNS4HC74 .. . J PACKAGE
SN74HC74 ... D OR N PACKAGE

{TOP VIEW)
1R 1 Uhaf]vee
042  3fJ2cR
ek (Ja 12[]20
1PRE[Ja  nf)2ck
1a(Js  10f] 2PRE
1GJs  o[J20
GND [}y 8[]2G

SNS4HC74 . . . FK PACKAGE
(TOP VIEW)

.4
UI_J
L olo
Z >N

il
alo

1CLK
NC
1PRE

910111213

g e vig
-z Z& S
NC —No internal connection

logic symbol#

1PRE —LD{ g (s)
(3) 1Q
1CLX ~————P> C1

1(:_1_: T—' 1RD . {6} 13
2FRE (10} o 10
2CLK {11) e 20
20
2CR

113) SSLIPY

! This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12,
Pin numbers shown are for D, J, and N packages.

o}

>
-




SN54HC74, SN74HC74
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

absolute maximum ratings over operating free-air temperature range?

Supply voltage, Vge . ..
Input clamp current, Ik (V] < O or V| > V¢l
Output clamp current, lok (Vo < 0 or Vg > Ve
Continuous output current, Ig (Vg = O to V) ... ..
Continuous current through Ve or GND pins . .
Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK or J package
Lead temperature 1,6 mm {1/16 in) from case for 10's: D or N package
Storage temperature range

-65°C to 150°C

260°C

T Stresses beyond those listed under “*absolute maximum ratings™ may cause permanent damage to the device. These are stress ratings

Adad

only, and functional operation of the device 3t these or any other conditions beyond thosa indk

recommended operating conditions

d under *‘r

operating
conditions’* is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device refiability.

SN54HC74 SN74HC74 UNIT
MIN NOM MAX | MIN NOM MAX
Ve Supply voltage 2 S 6 2 5 8 v
Veg =2V 1.5 1.5
ViH High-level input voltage Vee = 45V 3.15 3.15 v
Vegc =68V 4.2 4.2
vee =2V 0 0.3 0 0.3
Vit Low-level input voltage Vec =45V ( o} 0.9 o 0.9 v
Ve =8V 0 1.2 0 1.2
Vi Input voltage : \ 0 Vee 0 vee v
Vg Output voltage 0 Vee 0 Vee v
Veg =2V o 1000 o 1000
¢ Input transition (rise and fall} times | Voo = 4.5 V 0 5§00 o 500 ns
Ve = 6V 0 400 0 400
Ta Operating free-air tsmperature ~-55 125 | -40 85 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise

noted)
Ta = 25°C SHE4HC74 SN74HC74
PARAMETER TEST CONDITIONS Vee MIN _ TYP MAX | MIN MAX | MIN  MAX UNIT
2V 1.9 1.998 1.8 1.9
Vi = Vigor Vi, 1o = =20 gA 45V | 4.4 4499 4.4 4.4
Vou 8V | 59 5999 5.9 5.9 v
Vi = Viqor Vi, log = ~4 mA 4.5V | 398 4.30 3.7 3.84
Vi=Vigor Vi, Igy = -5.2 mA BV | 548 5.80 5.2 65.34
2V 0.002 0.1 0.1 0.1
V| = Viyor Vi, loL = 20 pA 45v 0.001 0.1 0.1 0.1
VoL 8V 0.001 0.1 0.1 0.1 v
Vi = Viqor Vi, loL = 4 mA 45V 0.17 0.26 0.4 0.33
Vi = Vigor V|, loL = 5.2 mA 8V 0.15 0.26 0.4 0.33
Iy Vi = 0orVee eV 0.1 =100 + 1000 + 1000 nA
lcc Vi=0OorVee ig = 0 8V 4 80 30 | pA
[ 2t0 8V 3 10 10 10| pF

Fe

begm



SN54HC74, SN74HC74
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

timing requirements over recommended operating free-air temperature range (unless otherwise noted)

Vee Ta = 25°C SN54HC?74 SN74HC74 UNIT
MIN MAX MIN  MAX MIN  MAX
2V o] 6 o] 4.2 o] 5
felock Clock frequency 4.5V 0 31 o 21 0 25 | MHz
6V o] 36 [+] 25 ] 29
2V 100 150 125
PRE or CIR low 45V 20 30 25
6V 17 25 21
tw Pulse duration XY, 80 120 100 ns
CLX high or low 4.5V 16 24 20
6V 14 20 17
2v 100 150 125
Data 4.5V 20 30 25
Setup time 6V 17 25 21
'SU before CLK! 7v 25 40 30 ne
PRE or CLA inactive 45V 5 8 6
6V 4 7 5
2V 0 4] (o]
th Hold time data after CLK? 45V [+] (o] ] ns
6V (o] 0 0

switching characteristics over recommended opera
noted), CL. = 50 pF (see Note 1)

ting free-air temperature range (unless otherwise

PARAMETEN TO vee TA = 25°C SNE4HC74 | SNT4HC74 N
(INPUT) {OUTPUT) MIN  TYP MAX | MIN MAX | MIN MAX
2v 8 10 4.2 5
frmax 4.5V 31 50 21 25 MHz
6V 36 60 25 29
2v 70 230 345 290
PRE or TIR Qor T 45V 20 48 69 58
8V 15 39 59 49
tpd 7V 70 175 250 220 ™
QorQ 4.5V 20 as 50 44
6V 15 30 42 37
2V 28 75 110 95
ty Qor@ 45V 8 15 22 19 ns
8V 6 13 19 16
L Cpd [ Power dissipation capacitance per {lip-flop I No load, Tp = 25°C l 35 pF typ ]

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.



SN54HCD4, SN74HC04
HEX INVERTERS

D2884, DECEMBER 1982—REVISED SEPTEMBER 1987

® Package Options Include Plastic '‘Small SNEAHCO4 . . . J PACKAGE
Outline’’ Packages, Ceramic Chip Carriers, SN74HCO04 . .. D OR N PACKAGE
and Standard Plastic and Ceramic 300-mil (TOP VIEW)
DIPs 1A Whafvee
® Dependable Texas Instruments Quality and 1v (32 13[]18A
Reliability 2AE 3 2[dey
2vy{Js  110sA
description 3a{ls 0[]sy
These devices contain six independent inverters. av[s sf]4A
They perform the Boolean function Y =A. GNo[Y7 8fJay

The SN54HCO4 is characterized for operation

p SNS4HCO4 . . . FK PACKAGE
over the full military temperature range of

. {TOP VIEW)
—-55°C to 125°C. The SN74HCO04 is
-characterized for operation from —~40°C to Yo S«
85°C. -—2>0
212019
FUNCTION TABLE 2a1) 4 186y
{each inverter) nNc s 17{NC
INPUT | OUTPUT 2vps 16[5A
A = Nc{ 7 15INC
" = 3A[)8 : 145y
L A 910111213
>0 Q> <
22T
logic symbolsT )
NC—No internal connection
1At < 21,y
2413 LI logic diagram (positive logic)
a8 LI
atd 8,y
aatn | noy A v
a1 | UL

¥ This symbol is in accordance with ANSVIEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.



SN54HC04, SN74HC04
HEX INVERTERS

absolute maximum ratings over operating free-alr temperature range?

Supply voltage, VO -« v oot et e ~05Vto7V
Input clamp current, I (V] < 0 or V) > VEC oot i it e e . 220 mA
Output clamp current, IoK (VO < OorVg > Ve ... v. ... e e +20 mA
Continuous output current, I0 (VO = 0to VEE) v v e ie i +25 mA
Continuous current through Vcc or GNDpins .. ............... e ... £50mA
Lead temperature 1,6 mm {1/16 in) from case for 60 s: FK or Jpackage . .............. 300°C
Lead temperature 1,6 mm (1/16 in) from case for 10s: DorNpackage ............... 260°C

Storage temperature N6 . . . v v v v v vt ittt et e e e e e e e e ~65°C to 150°C

1 Stresses beyond those listed under "*absolute maximum ratings’’ may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under ‘recommended operating
conditions”’ is not Implied. Exposure to absolute-maximum-rated conditions for extended pericds may affect device raliability,

recommended operating conditions

SNE4HCO04 SN74HC04 UNIT
MIN NOM MAX MIN NOM  MAX
Vcg Supply voltage 2 5 6 2 5 8 v
Vee =2V 1.5 1.5
Viy High-level input voltage Vee =45V 3.15 3.15 v
Veg =6V 4.2 4.2
Vee =2V 0 0.3 0 0.3
ViL Low-leve! input voltage Vee = 45V (o} 0.9 0 0.9 v
Vec =6V 0 1.2 0 1.2
V| Input voltage 0 Vee 0 Vee v
Vo Output voltage o vee 0 Vee Vv
Vee = 2V 0 1000 0o 1000
t¢  Input transition (rise and fall) times | Vo = 4.5 V o] 500 0 500 ns
Ve = 6V 0 400 [ 400
Ta Operating free-air temperature -55 126 | -40 85 °C

electrical characteristics over recommended operating free-air temperatura range (unless otherwise
noted)

TA = 26°C SNG4HCO04 SN74HCO04
PARAMETER TEST CONDITIONS Vee MINTVP AX | MIN WAX |MIN MAX UNIT
2V 1.9 1.998 1.9 1.9
Vi = ViHorViIL, !oH = -20 A 45V 4.4 4,499 4.4 4.4
VOH 8V 5.9 5.999 5.9 5.9 v
Vi = VigorVy, log = —4mA 4.5V | 3,98 4.30 3.7 3.84
Vi = ViqorVy. loy = -5.2 mA 86V | 548 5.80 5.2 5.34
2V 0.002 0.1 0.1 0.1
Vi = Vigor Vi, foL = 20 xA 45V 0.001 0.1 0.1 0.1
VoL 8V 0.001 0.1 0.1 0.1 '
Vi=ViorVy, gy = 4mA 4.5 V 0.17 0.28 0.4 0.33
Vi =VigorVy, lgp = 5.2mA 8V 0.15 0.28 0.4 0.33
] Vi = Oor Vee 8V - 0.1 £100 + 1000 + 1000 nA
Icc Vi =Vgcor0,lg =0 eV 2 40 20 pA
Cj 2t0o 6V 3 10 10 10 pf




SN54HC04, SN74HC04
HEX IRVERTERS

switching characteristics over recommended operating free-air temperature range {unless otherwise
noted), Ci. = 50 pF (see Note 1)

FROM -T0 Ta = 25°C SN54HCO4 | SNT74HCO4
PARAMETER UNPUT) {OUTPUT) Vee MIN A TYP__MAX | MIN MAX | MIN MAx | O

ZV 45 95 135 120

td A Y 45V 9 19 29 241 ns
6V 8 18 25 20
2V g 75 110 95

t¢ Y 45V 8 15 22 19| ns
6V 6 13 19 16

l Cpd I Power dissipation capacitance per inverter I No load, Tp = 25°C I 20 pF typ ]

NOTE 1: Load circuit and voltage waveforms are shown in Section 1.



@ MOTOROLA

’

QUAD 2-INPUT “NAND* SCHMITT TRIGGER

The MC IA093B Schmitt trigger is constructed with MOS P-channel

. 8nd N-channel énhancement mode devices in a singlé monolithic
strutture, These devices find primary use where low power dissi- «

pation and/or high noise immunity is desired. The MC 140938 may

be used in place of the MC14011B quad 2-input NAND gate for

enhanced noise immunity or to “square up” slowly changing
waveforms,

Supply Voltage Range = 3.0 Vdc to 18 Vdc

Capdbie of Driving Two Low-Power TTL Loads or One Low-
Power Schottky TTL Load Over the Rated Temperature Range
Triple Diode Protection on All Inputs

Pin-for-Pin Compatible with CD4093

Can be Used lo Replace MC140118

Independent Schmitt-Trigger at each Input

i

MAXIMUM RATINGS* (voltages Referenced 1o Vgg)

Symbot . Parameter Value Unit
Vbo OC Supply Vollage -0510 +18.0 v
Vin: Vout | 'nput or Output Voitage (DC or Transient) -0.51 Vpp +0.8 v
lin: lout {'nput or Output Current {DC or Transient), per Pin 210 v mA

Pp Power Dissipation, per Packaget 500 mw
Tatg _|Storage Temperature -85 1to + 150 °C
Ty Lead Temperaiure (B-Socond Soldering) 260 4 *C

*Maximum Ratings are those values beyond which damage to the device may occur.
$Temperature Derating: Plastic "P and D/DW" Packages: - 7.0 mW/C From 65°C To 125°C
Ceramlc "L" Packages: ~ 12 mW/rC From 100°C To 125°C

L SUFFIX
CERAMIC
CASE 632

P SUFFIX
PLASTIC
CASE 646

D SUFFIX
14 soic
CASE 751A

ORDERING INFORMATION

MC14XXXBCP  Plastic
MC14XXXBCL Ceramic
MC14XXXBD  SOIC

Ta = -55"to 125°C for all packages.

EQUIVALENT CIRCUIT SCHEMATIC
(1/4 OF CIRCUIT SHOWN) /

This device contains protection circultry to guard agalnst damage due lo high
static voltages or electric flelds. However, precautions must be taken to avoid
applications of any voltage higher than maximum rated voltages to this high-
impedance clrcult. For proper operation, Vi, and Vout should be constrained
to the range Vgg < (Vin of Vo) < Vpp.

Unused inputs must always be tled to an appropriate loglc voltage fevel (e.g.,
sither Vgg or Vpp). Unused outputs must be left open,

LOGIC DIAGRAM

5

;

12
"
nED_

Vop - Pin 14
Vgg = Pin?




MC14093B

ELECTRICAL CHARACTERISTICS (Voltages Referenced to Vgg)

Vi -55°C 25°C 125°C
Charactoristic Symbol VBE Unit
Min Max Min Typ # Max Min Max
Output Voltage “0" Level 50 - 0.05 —_ 0 0.05 - 0.05
Vin = Vpp or 0 VoL 10 — 0.05 — 0 0.05 —_ 0.05 Vde
15 _— 0.05 _ [} 0.056 — 0.05
"1" Level 5.0 4.95 e 4.95 5.0 _ 495 —
Vin = 0or Vpp VOH 10 9.95 — |.995 10 - 9.95 —_ vdc
15 14.95 — 14,95 15 - 14.95 —_
Output Drive Current
(VOH = 2.5 Vdc) Source 5.0 -30 — -2.4 -42 - -1.7 -
(VOH = 4.6 Vdc) oM 50 | -064] — | -051 ] -o088 — | -036] — |madc
{VOH = 9.5 Vdc) 10 ~-1.6 — -13 -225 - -09 —
(VOH = 13.5 Vdc) 15 -42 — -3.4 -8.8 — -24 —
(VoL = 0.4 Vdc) Sink 50 | 064 - 0.51 088 |['— | 036 | —
(VoL = 0.5 Vdc) oL 10 1.6 — 13 225 — 0.9 — | mAde
(VoL = 1.5 Vdc) 15 4.2 — 3.4 88 -— 24 —_
Input Current lin 15 —_ +0.1 — 20.00001] +0.1 — +1.0 | pAde
Input Capacitance Cin — — — — 5.0 75 — - pF
Vin = 0)
Quiescent Current oo 5.0 — 0.25 — 0.0005 0.25 — 7.5 | uAde
(Per Package) . 10 —_ 0.5 —_ 0.0010 0.5 ~— 15
15 — 1.0 — 0.0015 1.0 - 30
Total Supply Current**¢ i 5.0 It = (1.2 pAKHZ) | + Ipp nAdc
(Oynamic plus Quiescent, 10 IT = (24 uAKHZ) | + Ipp
Per Package) 15 It = (3.6 pAKHZ) [ + Ipp
(CL = 50 pF on all outputs, all =
butfers switching)
Hysteresls Voltage Vut 5.0 0.3 20 0.3 1.1 2.0 0.3 20 Vdc
! 10 1.2 3.4 1.2 1.7 34 1.2 34
15 1.6 5.0 1.6 2.1 50 | 1.6 50
Threshold Voltage .
Positive-Going VT4 5.0 22 3.6 22 2.9 3.6 22 3.6 Vdc
10 46 7.1 46 5.9 7.1 4.6 71
15 6.8 10.8 68 8.8 10.8 6.8 10.8
Negative-Golng V1o 5.0 0.8 28 09 1.9 28 0.9 28 Vdc
10 25 52 25 3.9 5.2 25 5.2
15 4.0 74 4.0 5.8 74 4.0 7.4

#Data labelled “Typ™ is not to be used for design purposes but Is
Intended as an Indication of the IC's potential performance. !

““The formuias given are for the typical characlerstics only at 25°C,

170 calculate totat supply cur?_en( at loads other than 50 pF:

IT(CL) = (50 pF) + (CL ~ 50) Vik
where: IT is In uA (per package), CiinpF, V = (Vpp - Vgg) in volis,
{in kHz Is input frequency, and k = 0.004,



MC14093B

SWITCHING CHARACTERISTICS (Ct_ = 80 pF, T = 25°C)

Voo
) Characteristic Symbal Vde Min Typ # Max Unit

Output Rise Time LK 5.0 — 100 200 ns
10 —_ 50 100
15 -— 40 B8O

Output Fall Time TTHL 5.0 — 100 200 ng
) 10 - 50 100
15 — 40 80

Propagstion Delay Timé 5 PLH. tPHL '6.0 — 125 250 ns
: | ¢ 10 — 50 100
, 15 - 40 80

#Data labeled “Typ” is not to be used for design purposes but Is inténded ds an Ind) of the IC’s potential perlormance.
A ' .

i ]

‘ FIGURE 1 — SWITCHING TIME TEST CIRCUIT AND WAVE FORMS
i 9

: Voo v 20 ns 20 ns
; | l__ _.l r._.
i ineut 50% Voo
' 0%
10%
ol Outout [ T
o L PLH
snerator 90% — You
' Output 50%
! a 10%
. &= Vou
. ' tTHL Tem
\ L v [ i |
i .
FIGURE Zl — TYPICAL 8CHMITT TRIGGER APPLICATIONS
f
. i
{8} Schmite Triggers will squere up {b) A Schmirt trigger offers maximum
Inputs with stow rise and sl times. nolee i 1ty In gete
Vy Voo

oo L=
ln-r-— '-—-— — —_— -

Vgs

}
| I

Voo Voo

Vout out
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MC14093B

FIGURE 3 - TYPICAL QUTPUT SQURCE FIGURE 4 - TYPICAL QUTPUT SINK
CHARACTERISTICS TEST cincuy CHARACTERISYICS TESY CIRCUITY
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o
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Voui. QUTPUT VOLTAGE (vdc)

VGs
Vour Vout
1
Al unumed inputs Al upused inputs
tonnectad (o ground VGs connected (0 ground =
’ Tk 2w ]
ki T "b [ 4 ~ - I 1
sz-»snwcl = 84 /. £ VGS = 10 Vdo—;
20 ( n L 3w - 7
P / € /i
B AX 5 ol :
40p—b a0 0280C - Z 6y
¢ Ta o100 /[ £ - s Tae-s80C -
e // g b Ia--2600
60 £ 40 ¢ Tas-1250C
— / /N g U ’
VSR | (> s v 3, Ay
1o L 17 - A ! - b 50 vdc
e wll B i A — 4
(]
10 / % [ 0
10 20 60 40 20 [ 0 20 0 60 20
-k e
Vs, DRAIN VOL TAGE tvec) Vs ORAIN VOLTAGE (vacs
.
FIGURE 5 — TYPICAL TRANSFER CHARACTERISTICS PIN ASSIGNMENT
] A\
1 in 1, Vpp =14
y 2] in 2, In2p =13
4 Iqout,  migpa12
4T3 outg Outp =111
A 8CJinty  Oucft0
+ |4 6Cin2g n2cF9
13 vgs nicfF=8
i
1! i
1 1
i i 4
[} 1
) Vi- VP Voo
._.,i vy }.._

Vin INPUT VOLTAGE (Vdc) )
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-Video
Number
~-Video
Number
~Video
Number
~Video

Number

mixer Parti,

174 ,page 33

mixer Part2,-

175 ,Page 47
mixer Part3,
176 ,page 23
mixer Partd,

177 ,page 46
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