
































































































































































































































































































































































































































































































































A 

B 

R3 

SCHEMATIC 

G 

H 

'-----OJ 

RI 

JANUARY 1968 

.-----oF 

508 
538 
578 

.__ ___ __.._ ______ ..__ ______ 

LOGIC DIAGRAM AND PIN CONNECTIONS 
Ac:::::====::;i 

sc::=:=:t=:;--iP:::;---;:::::::::::::::::t::==:iJ 

c 

GNDc=====:::::.l 

ELECTRICAL CHARACTERISTICS 
DISS. 

PROPAGATION PER 
GATE DELAY (nsec) 

PART POWER RESISTANCE VALUES (mW) -55°C +25°C lf=_125°C PIN#6 PIN#8 
NO. LEVEL R, Ri Ri R4 Rs Rb TYP. MAX. TYP. TYP. MAX. TYP. IOL IOL 
508 L 20K 40K 20K 15K 40K 1.4 2.0 240 200 360 240 lou 2/3 10 u 

538 M 10K 10K 10K 7.5K 10K 3.8 4.8 100 85 120 100 lou 2/3 lou 

578 H 4.0K 3.8K 4.0K 3.6K 3.8K 8.9 11.2 55 35 65 45 lou 2/3 10 u 

Printed in U.S.A. 6506 



RS R9 

a 

R3 

R7 

SCHEMATIC 

RI! 

Rl2 

CLOCK 
2 

R7 

MASTER-SLAVE FLIP-FLOP 

ELECTRICAL CHARACTERISTICS 

0 
z a: ..J 
I- WW RESISTANCE VALUES a: ~> 
c( Ow R, R2 R, R• R, Ro R, Ra R, 0.. 0.. ..J 

R3 

R,o R,, R,2 

RI 

R2 

GND 
7 

POWER 
DISS. 
(mW) 

TYP. MAX. 

509 L 15K 40K 24K 36K 12K 20K 110K 56K 56K 28K 56K 28K 4.0 6.0 

539 M 10K 10K 10K 15K 3.0K 5.0K 20K 10K 20K 5.0K 15K 10K 12 18 

579 H 2.0K 3.3K 3.3K 5.0K 1.4K 2.2K 6.6K 6.0K 7.0K 3.2K 8.0K 3.3K 24 32 

Printed in U.S.A. 

c 

52 

JANUARY 1968 

509 
539 
579 

LOGIC DIAGRAM 
AND PIN CONNECTIONS 

Q =~::::::;~---'=:;::;=:=:J~::J Q 

GND~--~ 

S n 
1 

L 
L 
x 
x 
L 
x 
H 
H 
H 

Im SR 

loLSR 

10 LSR 

TRUTH TABLE 

R-S MODE 

S n 
2 

R n 
1 

R n 
2 

on+l 

x 
x 
L 
L 
x 
L 
H 
H 
H 

L x Q" 
x L Q" 
L x Q" 
x L Q" 
H H L 
H H L 
L x H 
x L H 
H H Ambiguous 

PROPAGATION DELAY 
AND CLOCK RATE 

J-K MODE 

J" K" on+l 

L 
L 
H 
H 

L 
H 
L 
H 

X • don 'I care 
Ro. So. I 

Q" 
L 
tL 
Q" 

55•c +25°c + 125•c 

YP. MIN. TYP. MAX. TYP. UNITS 

700 550 700 800 Tpd(nsec) 

0.75 0.5 1.0 0.75 Clock Rate 
MHz 

180 140 

4.0 3.0 4.0 

75 65 

12 10 12 

6507 

225 200 

3.0 

75 75 

10 

Tpd{nsec) 

Clock Rate 
MHz 

TPinsec) 

Clock Rate 
MHz 



x 

c 
D 

SCHEMATIC (EACH GATE) 

R3 

LOGIC DIAGRAM AND PIN CONNECTIONS 
Al c::::==::::i Vee 

Blc:::::::::i=,.......il---;~~=t::==iA2 

C2 

El c::::=it:::::;;~--.2:;1,=-=::}i::::::J 0·2 

GND E2 

I 
I 
I 
I 
I 
I ,, 
::RI 
' I I 
I 
I 
I 
I 
I 
I 

Vee 

E 

GND 

JANUARY 1968 

540 
541 

ELECTRICAL CHARACTERISTICS 
DISS. 

PROPAGATION PER 
GATE DELAY (nsec) 

PART POWER RESISTANCE VALUES (mW) -55°C +25°C +125°C 
NO. LEVEL R, R2 R3 R4 Rs Rb TYP. MAX. TYP. TYP. MAX. TYP. loL loH 
540 M 00 2.6K 2.0K 20K 11K 6.0 8.0 90 70 100 90 IOL2 IOH2 
541 M 5.75K 2.6K 2.0K 20K 11K 4.5 6.0 90 70 100 90 lol2 

Printed in U.S.A. 6508 

/ ' 



x 

A 

B 

c 
D 

SCHEMATIC (EACH GATE) 

I 

R2 
.... 
•:RI 

' I 
I 

R4 
R3 

LOGIC DIAGRAM AND PIN CONNECTIONS 

r.=====:::::i v cc 
i=;-er~~;:::'.::'.::==t::==:iA2 

C2 

Elc=~::::::;~:___~~~:::F,i=:=JD2 

L.'.:::====::::iE2 

ELECTRICAL CHARACTERISTICS 
DISS. 

Vee 

E 

GND 

JANUARY 1968 

543 
544 
583 
584 

PER 
PROPAGATION DELAY (nsec) GATE 

PART POWER RESISTANCE VALUES (mW) -55°C +25°C + 125°C 
NO. LEVEL R1 Rz R3 R4 Rs Rb TYP. MAX. TYP. TYP. MAX. TYP. loL 

543 M 00 10K 10K 20K 10K 1.5 2.3 85 85 120 85 lou 

544 M 10K 10K 10K 20K 10K 2.0 3.0 75 75 110 75 lou 

583 H 00 7.0K 4.0K 5.0K 3.5K 4.1 5.5 50 30 60 45 lou 

584 H 6.0K 7.0K 4.0K 5.0K 3.5K 5.0 6.8 50 30 60 45 lou 

Printed in U.S.A. 6509 



A( .... _......, 

8 l~---

c u---...J 

0 l.>-----' 

SCHEMATIC (EACH GATE) 

R2 

R5 
R3 

JANUARY 1968 

547 
548 

----r1E 

- GND 
LOGIC DIAGRAM AND PIN CONNECTIONS 

Alc::====::;-i 
Blc:::;:f;--ii!---;==:=:::i::::::::JA2 

C2 

El i::::~:::::;~--~=-=::F.i:::::J 02 

t..:::::::=:::::::i E 2 

ELECTRICAL CHARACTERISTICS 
DISS. 
PER 

GATE 
PART POWER RESISTANCE VALUES (mW) 
NO. LEVEL R1 Rz Ri R4 Rs Rb TYP. MAX. 
547 M 5.0K 1.4K 2.0K 9.0K 20K 7.5 9.6 

548 M 00 1.4K 2.0K 9.0K 20K 6.2 8.0 

Printed in U.S.A. 

PROPAGATION DELAY (nsec) 

-55°C +25°C +125°C 
TYP. TYP. MAX. TYP. loL 

75 60 90 75 lou 

75 60 90 75 IOL3 
·~-·"-----~- --- . 

6510 



580 SCHEMATIC 
DUAL 4 INPUT BUFFER WITH EXPANDER (EACH GATE) 

..-------------.-----•Vee 

A 

B 
C<>---~ 

Do------' 

R3 

R5 

587 SCHEMATIC 
DUAL 4 INPUT GATE WITH EXPANDER (EACH GATE) 

..------------------Vee 

A 

B 

co----' 
Do------' 

R3 

RI 

..-----of 

R2 

'------------GND 

ELECTRICAL CHARACTERISTICS 
DISS. 
PER 

GATE 

PART POWER RESISTANCE VALUES (mW) 

NO. LEVEL R1 R2 Ri R4 Rs R6 TYP. MAX .. 
580 H 1.85K 150 850 630 5.0K 3.8K 17 22 

587 H 850 630 5.0K 3.8K 13 17 

Printed in U.S.A. 

JANUARY 1968 

580 
587 

LOGIC DIAGRAM 
AND PIN CONNECTIONS 

A I r.===:::::i V cc 

Blc::::::::f;-ttj"---;:::::'.::'.=:=i:::::=iA2 

C2 

EIC:::~:::::;;-;;:;!_~-~=-=::Fci::=iD2 

GND E2 

PROPAGATION 
DELAY (nsec) 

-55°C +25°C +125°C 
TYP. TYP. MAX. TYP. loL loH 

60 45 60 60 loll loH2 
60 55 60 60 IOL4 

6511 



ToN, ToFF 
504, 534, 574, 580, 540, 541 

vthreshold: 
-55°c 25•c 125•c 
1.8 v 1 .5 v 1.2 v 

Vee = 4.0 Volt 
Clock Freq: 1.0 MHz 
Clock Amplitude: 4.0 Volt 
Clock Duty Cycle: 50% 
T, = T1 = 25 ± 5 nsec 

504 534 

ALI 4.2 1.4 

Rl2 40 10 

c1 10 10 

C2 10 10 

ToN, ToFF 
509, 539, 579 

vthreshold: 
-55°c 25•c 125°c 
1.8 v 1.5 v 1.2 v 

509 539 

Ru 4.2 1.4 

RL2 60 10 

c1 10 10 

C2 10 10 

CLOCK RATE 
509, 539, 579 

RL 

509 10 KU 

539 3KU 

579 1 KU 

Printed in U.S.A. 

Vee 

574 580 
7 

0.47 0.15 

6 

8 

JANUARY 1968 

500 
SERIES 

3.9 0.51 

50 

30 

579 

0.4 

3.9 

30 

30 

500 

500 

Note: C 11 C2 Include Probe & 
Jig Capacitance 
Allocate 10 pf for Probe & 
Jig Capacitance 

PULSE GEN. 
4 6 1---....-----0 SCOPE _n_ u-----2 

UNITS 11 7 9 i-----+----o SCOPE 

KU 

KU 

pf 
= GND 

Note: C 1, C2 Include Probe & 
Jig Capacitance 
Allocate 10 pf for Probe & 
Jig Capacitance 

pf 

PULSE GEN 
n rl4 

__J Lo-~--+-+-t 2 DEV ICE 
~ #I 

7 

~ 50 .0. 

Vee 

1 

r-H4 
I 

DEVICE 
#2 

7 s---.......... -e .. SCOPE 

Vee= 4.0 Volt 



( 
\ SWITCHING SPEEDS vs TEMPERATURE 

14001---''l.-t--+---JF----,I 

~ 
i 

too 1-~1-o...-l==--+---1 
31! 

200~-~-~-~-~-~-~ 
- 75 -25 25 75 125 175 225 

TEMPERATURE l-C) 

l60 

l40 

60 

40 

VARIATION OF POWER REQUIREMENTS 
vs TEMPERATURE 

~ 

"" llGHP !>wE• 
,,...... ....- ]':::: 

t--...... 
~.POWER AND 

JMEllltJMJPOWER 

-75 -2!5 25 lS I .. 
TEMPERATURE C-CJ 

I 

FLIP-FLOP CLOCK RATE vs TEMPERATURE 

12,--,--,-::==---,--,--, 

~~ 10 t---+--+---+---+-'\"<-+----1 
}s10 

Vcc•4.0 I/ 

j•t---+~--+--+--+--t---1 

l 
_-1--+--t--4"'9 

-920 -75 -·· .. 75 
TEMPERATURE (•C) 

125 175 

NOISE IMMUNITY vs TEMPERATURE 

3.0~-~-~-~-~-~-~-~ 

·~r--+---+---+----+--+----t----4 

!2Dt---+---+---+----+--+----t----4 
~ 

I NPUT/OUTPUTTRANSFER CHARACTERISTICS 

vs TEMPERATURE 

1 b1 ~~ I 
MEllll.MAMl 

~ ~~= 
I 125'0 

25'C 
150-C 

~' \\.. ~ 
.. 1.0 1.5 2.0 2.5 3.0 3.5 

INPUT VOLTAGE -VOlh 

W°' AMELCO SEMICONDUCTOR• A TELEDYNE COMPANY• 1300 Terra Bella Ave.• Mountain View• Calif. 94040 • Phone (415) %8-9241 





• INPUTS DTL COMPATIBLE (USES T'L 580) 
• USE FOR CORE, CABLE, AND LAMP DRIVER 
• HIGH CURRENT CAPABILITY-UP TO 250 mA 
• HIGH VOLTAGE CAPABILITY-40 VOLTS LVcEO 
• LOGIC FLEXIBILITY-4 INPUT NANO WITH INHIBIT (NOR) INPUT 

8 

Vee 

j'o 
2' 
43 

9 

GRL5 
6 7 

ABSOLUTE MAXIMUM RATINGS 
(25°C Free Air Temperature unless otherwise noted) 

Maximum Voltage Applied to Pin 8 

Maximum Voltage Applied to Pin 10 

Power Operating 

Operating Temperature 

Storage Temperature 

Printed in U.S.A. 

8 = 1·2·3-4 + § 
POSITIVE (NANO LOGIC) 

40 Volts 

6.8 Volts 

150 mW 

-55°c to +125°c 

-65°c to +150°c 

JANUARY 1968 

2001BE 

E PACKAGE 

J~OIA r 
.040 ·:: ~ [_.040 .QIQ~ .._.__._.._L MAX. 

~1--1- ~! .500 . i 10 LEADS 

TiJ ~ I~ -::IA 
L~a+--120 DIA . 

. 335 

:~=~DIA. 

PIN 5 IS INTERNALLY CONNECTED TO CASE 

Complete part number desig­
nation consists of four digits 
and two letters, for example: 

7001 



ELECTRICAL CHARACTERISTICS (Vee = +s.o Volts, Pins 5 and 7 Grounded) 

CHARACTERISTICS 
PIN 

MIN. TYP. MAX. MEASURED 
V0 L (Output Low) with V1 = V2 = V3 = V4 = V9 = 2.0Volts, Is= 250 mA Vs 350 

hx (Output High) with V1 or V2 or V3 or V4 = 1.0 Volts, V9 open, Vs= 40 Volts Is 5.0 

VoHB (Buffer Output High) with V1 = V2 = V3 = V4 = V9 = 2.0 Volts v6 2.1 

V 0L8 (Buffer Output Low) with V 1 or V 2 or V 3 or V 4 = 1.0 Volts, V 9 open v6 100 

IF (Input Current of Pin 1, 2, 3, 4, or 9) Pin under test at OVolts, other inputs open 1,_4 9 -1.6 

t00 (Switch Turn-On Time) (See test conditions Figure 1) 70 

t011 (Switch Turn-Off Time) (See test conditions Figure 1) 110 

40V TYPICAL SWITCHING TIMES 

2001l 

150 l---+--+--+--+--+--+/---tV"-7"'V1t--t--1 

~ ~f--+--+--+---7',L_"'-t-~-~~~~r--j;;;lo""~.,_~ 
y ~ 

.. 
c 

~ 
INPUT 4V 2V 

ov 

4V 2V 4V 

loft 

LAMP DRIVER-

INPUTS FROM,.,___.--.... 
DECADE 

COUNTER, 
ETC. 

LATCHING RELAY­

UNLATC,H { ~ 
INPUTS 3 

LAMP TEST 

LATCH INPUT 9 

-50°C 

6 
+28 V DC 

25°C 
TEMPERATURE 

3 · #321 BULBS 

125°C 

Relay will unlatch if any input (1, 2. 3) goes low. 

DTflL INTERFACE DRIVER-

RL ~ 160Q at Vee = 40 VOLTS 

RL ~ 80Q at Ve c = 20 VOLTS 
HIGH-CURRENT LINE TRANSMITTER-

INVERTING 
INPUTS 

NON-INVERTING INPUT 

r-(;o---...--o OUTPUT 

RL (Logic levels selected 

by Vccl 

Vee 

r°~~====)--r--o OUTPUT 
50Q CABLE 

50Q 

Vee 
(UP TO +12 V) 

NOTE: If only non-inverting input is used, one of the inverting inputs must be grounded. 

'W' AMELCO SEMICONDUCTOR• A TELEDYNE COMPANY• 1300 Terra Bella Ave.• Mountain View• Calif. 94040 •Phone (415) 968-9241 

UNITS 

mV 

µA 

Volts 

mV 

mA 

ns 

ns 



These gates are designed for general purpose high level signal switching, scanning, multi­
plexing, AID conversion, telemetry and chopper applications. They feature high switching 
speed pl.us the capability of handling high level AC signals at frequencies in excess of 1 MHz. 

The elements provide the necessary isolation between the data signal and the drive signal 
without the use of a transformer and have zero offset voltage. Internal diode requires no ex­
ternal capacitor for switching application. 

ABSOLUTE MAXIMUM RATINGS 
Storage Temperature Range -65°C to +165°C 

Operating Temperature Range -55°c to +125°C 

Power Dissipation at TA= 25°c 0.8 Watt 
Tc= 25°C 2.0 

Derating factors 
(JJA 4.0 mWl°C 
IJJc 20 

r- - - - - - - - ... ---------------ci G 
I 
I 

•• c _ _,_._ 
I "'tr' 

I : 
I 
L- - - - - - - ------------------ci c 

E 

ELECTRICAL CHARACTERISTICS AT +25°C 
(Unless Otherwise Specified) 

PARAMETER SYMBOL 
TEST 

CONDITIONS 
DC Output Vour 

Voltage Range 
2107BE See Figure 1 
2110BE See Figure 1 

Drain-Source rds 
On Resistance 

2107BE ID= 1.0 mA 
VGs = 0 

2110BE 

2107BE ID= 1.0 mA 
VGS = 0, 

2110BE TA= 85°c 

· .. ; / '1P····· ,..~~t<::n.S!:Ml~~~!XfroR 
: • )' • < > .. i' .·.····• ATEtEDY'.Nt C:OM~Al\J'Y. ~ 

':< '<,"'-~,,; <"'-''' 

Printed in U.S.A. 

MIN. MAX. UNITS 

±5 Volts 
±10 

100 n 

50 

140 

90 

JANUARY 1968 

2107BE 
2110BE 

E PACKAGE 

~ ~ 6 LEADS 

--il-·021 i- .016 

s 
0 

G 

Complete part number desig­
nation consists of three digits 
and two letters, for example· 

7101 



PARAMETER SYMBOL 

Turn-On Time ton 

Turn-Off Time toll 

Drain-Gate cdgo 
Capacitance 

Source-Gate .Csgo 
Capacitance 

Drain Cutoff Current IDIOFFI 

Gate-Channel ,BVGSS 
Breakdown Voltage 

Collector-Base Cutoff Current leso 

Collector-Gate BVeso 
Breakdown Voltage 

Collector-Emitter VeEO 
Sustaining Voltage 

Emitter-Base BVEBO 
Breakdown Voltage 

DC Current Gain 

AC Output 
Voltage Range 

10 

i. 
... 
" z 
~ . 
~ ... 
" I- • 

" .. 
1-

5 
·~ 2 

" 

hFE 

eour 

2107BE 
21108E 

[_\ 
\ 

Output Capacitance 
vs 

Drain-Source Voltage 

VGS•O 
T&•H"C 
f•l.MHz 

~ 
~ 
~ ....... 

t--
t-1 

0 o 10 20 30 40 so 
Vos·DRAIN-SOURCE VOLTAGE (VOLTS) 

TEST 
CONDITIONS 

See Figure 1 

See Figure 1 

VDG = 10V 
15 =0 

f = 1.0MHz 

V56 =10V 
lo= 0 

f = 1.0MHz 

V0s = 20V 
V65 =-7.0V 
V05 = 20V 
VGS = -7.0 v. TA= 85°C 

IG = 1.0µA 
Vos= 0 

Ves = 30V 
IE= 0 

le= HJ µA 
IE= 0 

le= 0.1 µA 
le= O 

le= 10mA 
VeE = 10V 

See Figure 2 

-1.0 

-2.0 

-;( -5.0 

! 
.!:i-e.o 

-7.0 

-8.0 

-9.0 

·10.0 

11.00 

MIN. TYP. 

350 

350 

0.2 

20 

30. 

40 

40 

5.0 

40 

5.6 
10 

PNP 
Transfer 

Characteristics 

.•. ;;.. .. 
-4Cl .. A 

-~ .. 
I ...... 
-!I0,11A 

1 . ...... 
I 
-l40.11A 

'-I- -~ ... 
I 

-10 

MAX. UNITS 

700 nsec 

700 nsec 

5.0 pf 

5.0 ¢ 

1.0 nA 

Volts 

10 nA 

Volts 

Volts 

Volts 

vp-p 

-oo 



On Resistance 
vs 

Ambient Temperature 

o'----'--'---'---J'---'----'---' 
-50 -25 0 2!5 so 7& 100 125 

;;( 
.§ 
.... 

TA-TEMPERATURE ("C) 

FET 
Transfer 

Characteristics 
2107 BE 

! .1--+--+--+~i-.<-+--,,+-~ 
z 

~ 4 

0 l--+-~;.sf<:,....f "-:P,.."F'-t 

O.!I LO 

Vos-DRAIN-SOURCE V<l..TAGE (VOLTS) 

Leakage Current 
VS 

Voltage 

O 0 IO 40 "' 

Drain Cutoff Current 
and Source Cutoff Current 

vs 
Ambient Temperature 

!IOO.O 

100.0 
Voo!HJ•ro°J 

lZ 
lZ i 100.0 

~ IO.O 

~ 20.0 

~ 10.0 

~ 0.0 

~ 1.0 

lZ 
lZ 

17 
1Z 

17 
lZ 

17 I 1.0 

j 0.1 

0.1 17 
0.1 

o.oan 
10 79 IOO 121 

TA-TEMPERATURE !'Cl 

NORMALIZED Vos 
vs. 
VGs 

, .. 

I O 0.Z 0.4 0.6 0.8 1.0 

VGslVp-NORMALIZEO GATE TO SOURCE VOLTAGE 

C 1 Capacitance 
vs 

VCG 

20·<---+--+---4---+---+-- 1--1---1--1--1--

2.0 4.0 6.0 8.0 10.0 12.0 
VcG-VOLTS 

Drain-Source "ON" Voltage 
vs 

Drain Current 

5 1.0 II, "21 
):'. Vos•O . 2llO --v 
- t-- ,..,. 21-C. >--+_..,,f-+---MH-Jl-'--l 
~0.1 - 7 Vzl07. 

~ [7 t7 
~o.. IV17 
~ 04 lZJZ 
~ 212 
' 0.1 ]77 
g V_ 

j ~ 
oo~-'-~.'---'--~.:--'--+.,.:--'--~,.--'---:!~. 

~ 

lo-DRAIN CURRENT (mA) 

Junction Capacitance 
vs 

Normalized Bias 

: 201--->!,--l---+--I---+---! 
Ii 
~ 1&1---t-__;~-t--t---+--i 

! u 121----1--l----l-::>...--l---+--l 
' "' i: a l---+-+--+--1\---+--l 
' 
8 4,,\--+--+--+--+__;+==*"' 

0 0 0.2 0.4 0.6 0.8 1.0 1.2 2.8 :s.o 
VsG (VOG) NORMALIZED VOLTAGE 

Vp(lnA) 

FET 
Transfer 

Characteristics 
2110 BE 



Eac 

2.7k 

510.n 

":' r-
I 

-L!c, r.-. I 
I:.. -

2.7k 

510.n 
":' 

I 
I 

_!i.'e 
If' I 

I I 
I 

4.7k 

220.n 

B -.i jt-t, -.i if-tf 

\~~~;::~ ....... J ...... I 1-__,.,---v-~....-r 
1I1 1I1 
It-- 211 SEC Iii 

5k 

-ti ton jt- -ti t off jt-

;irJ :· L 
•••• ov t I 

4.7k 

Vee 

Figure 1. DC Input Test Circuit 

IOk 
14 50011SEC --.i 

":' I I 

50% 

Vee 90"!. 
ov---+1 

<01 11SEc...I i.- I I -ti lt-<0.l11SEC 
5011SEC-tl It- I 

-ti j4-I0011SEC 

I I 
(Output waveform manifold 
during this time.) 

(See table I for conditions) 

Figure 2. AC Clipping Test Circuit 

TABlf 1 

GATE 2107BE 2110BE 

Vee +12V +1BV 

Vee -12V -18V 

..,.... AMELCO SEMICONDUCTOR• A TELEDYNE COMPANY• 1300 Terra Bella Ave.• Mountain View• Calif. 94040 • Phone (415) 968-9241 



( 

This Analog Switch is used for high level multiplexing, A/D conversion, telemetry, and chop­
per applications. It features high switching speeds and has the capability of handling ac 
signals with frequencies in excess of one megahertz. 

10 
9 

8 

3 

IC.SK 

II 10.SK l.44K 5 

l.44K 

10.SK 6 

12 2 

Circuit Schematic 

ABSOLUTE MAXIMUM RATINGS 
Storage Temperature -65°C to +150°C 

Operating Temperature -55°C to +125°C 

Power Dissipation @ TA = 25°C 1.36W 

Thermal Resistance @ TA = 25 ° C 
9JC 50°C/Watt 
9JA 110°C/Watt 

Printed in U.S.A. 

.036 
1m 

CENTRAL 

JANUARY 1968 

2114BF 

F Package 

PIN 6 COMMON TO CASE 

VouT 

(Mechanical Equivalent) 

Complete part number desig­
nation consists of ·four digits 
and two letters, for example: 

7102 



ELECTRICAL CHARACTERISTICS AT +2S°C {Unless Otherwise Specified) 

PARAMETER SYMBOL TEST CONDITIONS 
LIMIT 

UNITS 
MIN. MAX. 

Static Drain-Source "ON" Resistance ros lo = 1.0 mA; v GS = 0 100 D 
10 = 1.0 mA, V GS= 0, TA = 85°C 150 

Drain-Source "OFF" Resistance R10FFI · V0s = 10V, VGs = -7.0V 108 D 

Drain-Gate Leakage Current V0s = 20V, VGs == -7.0V 1.0 nA lo10FFI 
V0s = 20V, VGs = -7.0V, TA= 85°C 60 

FET Gate-Source Breakdown Voltage VIBRIGSS IG = 1.0 µA, V05 = 0 

Diode Breakdown Voltage VR IR= 1.0µA 

Transistor Collector-Emitter Breakdown LVeEo le= 10 mA, 18 = 0 
Voltage 

Drain-Gate Capacitance 

Source-Gate Capacitance 

Turn-On Time 

Turn-Off Time 

DC Voltage Range 

AC Peak Voltage Range 

FET 
Common Source­

Drain Characteristics 

cdgo 

c,go 

ton 

toff 

VouT 

EouT 

V0e = 20 V, Is = O 
f = 1.0MHz 

VGs = 20 V, 10 = O 
f = 1.0MHz 

See Figure 1 

See Figure 1 

See Flgure2 

See Figure 2 
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Figure 1. Switching Time & DC Voltage Test 
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This Analog Switch is .used for high level multiplexing, A/D conversion, telemetry, and 
chopper applications and may be driven from TIL, DTL, RTL, or SHUL logic. It features 
high switching speeds and has the capability of handling ac signals with frequencies in 
excess of one megahertz. 

10 
9 

8 

10.SK 

IQ.SK l.44K 5 
II IQ.SK 

l.44K 

10.SK 6 

12 2 

Circuit Schematic 

ABSOLUTE MAXIMUM RATINGS 
Storage Temperature -65°C to +150°C 

Operating Temperature -55°C to +125°C 

Operating Voltages ±18 Volts 

Thermal Resistance @ TA= 25°C 
OJA 110°C/Watt 
OJc 50°C/Watt 

Printed in U.S.A. 

JANUARY 1968 

2126BG 

G PACKAGE 

Vour 

(Mechanical Equivalent) 

Complete part number desig­
nation consists of four digits 
and two letters, for example: 

7103 



ELECTRICAL CHARACTERISTICS AT +25°C (Unless Otherwise Specified) 

! 

PARAMETER 

Static Drain-Source "ON" Resistance 

Drain-So.urea "OFF" Resistance 

Drain-Gate Leakage Current 

FET Gate-Source Breakdown Voltage 

Diode Breakdown Voltage 

Transistor Collector-Emitter Breakdown 
Voltage 

Drain-Gate Capacitance 

Source-Gate Capacitance 

Turn-On Time 

Turn-Off Time 

DC Voltage Range 

AC Peak Voltage Range 

FET 
Common Source­

Drain Characteristics 

~ &f--+--+-+t-:f-+-r-f--+--+--:::J;.""'1'--l 
0: 
0: a 
~ 41---1-+tr-fr-+,-C..l--+--+--+--+--I 

! 

0.5 1.0 

SYMBOL 

ros 

Rroffl 

lorom 

VIBRIGSS 

VR 

LVcEO 

cdgo 

csgo 

ton 

to ff 

Vour 

Eour 

IO 

~ 8 

i a 6 

~ 
u 
~ 4 
...J 
0 
u 
I 

.!i 2 

0 
0 20 

TEST CONDITIONS 
MIN. 

lo= 1.0 mA, VGS = 0 
10 =1.0 mA, VGs = o, TA= 85°C 

V0s = 10V, VGs = -7.0 V 10' 

V0s = 20 V, VGs = -7.0V 
V0s = 2ov, VGs = -7.0V, TA= 85°C 

IG = 1.0 µA, V0s = O 

IR= 1.0 µA 

le = 10 mA, 18 = O 

V0c=20V,ls=0 
f = 1.0 MHz 

VGs = 20V, 10 = 0 
f = 1.0MHz 

See Fig.1 

See Fig.1 

See Fig. 2 

See Fig. 2 
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Characteristics 
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Figure 1. Switching Time & DC Voltage Test 
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Figure 2. AC Clipping Level Test 
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The Amelco 2128BG is a quad analog switch for multiplexing, sample and hold, A/D con­
version and chopper applications. 

Thin film techniques were used to combine four FET diodes, twelve thin-film tantalum 
resistors, four 2N2907 pnp transistors and four 2N4092 FET's in one low profile T0-8 
header. As a result, a quad analog gate is available for military and industrial applications 
where more reliability, added performance, and more package density are required. 

16 16 
8 7 

SOURCE 

12 II 
DRAIN 

2 

13 13 

16 16 
6 5 

10 9 

4 

13 13 

ABSOLUTE MAXIMUM RATINGS 
Storage Temperature -65°C to + 1 so0 c 
Operating Temperature -55°Cto +125°C 

Thermal Resistance fJJA = 50°C/Watt 
,,JC= 110°C/Watt 

Operating Voltages +Vee= +18 Volts 
-Vee= -18 Volts 

Printed in U.S.A. 

JANUARY 1'968 

2128BG 

G PACKAGE 

1:g~go1A.l 

ffim(i -~ w~· 
-~~ ~ ~ ~ ~ ~ 16LEADS 
ll~~~ ~'~ 

.075 
TYP 

BOTTOM VIEW 

Complete part number desig­
nation consists of four digits 
and two letters, for example: 

7104 

2128BG 

\\.Package 
LGrade 

Type 



·ELECTRICAL CHARACTERISTICS at 25°C (Unless Otherwise Specified) 
LIMITS 

PARAMETER SYMBOL .TEST CONDITIONS 
MIN. MAX. UNITS 

Static Drain-Source "ON" Resistance rds 10 =1.0 mA 50 Ohms 
\_ / 

10 =1.0 mA 90 Ohms 
TA= 105°C 

Drain-Source "OFF" Resistance R1om Vos= 10V 1 ()" Ohms 
V6 s= -7.0V 

Drain-Gate Leakage Current lo1om V0s = 20V 1.0 nA 
V6 s=-7.0V 

Vos= 20V 0.3 µA 
V6 s = -7.0V, TA= 105°C 

Turn-On Time ton Figure 1 1.0 µsec 

T.urn-Off Time toll Figure 1 1.0 µsec 

DC Output Voltage Range ±Eout Figure 1 ±7.0 Volts 

AC Output Voltage Range eout Figure 1 8.0 vp-p 

+1sv -1sv 
FIGURE I, TEST CONFIGURATION FOR TURN-ON TIME, TURN-OFFTIME 

DC OUTPUT VOLTAGE RANGE. AND AC OUTPUT VOLTAGE RANGE. 

·'-· 
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( 

These Hybrid Operational Amplifiers are designed specifically for applications requiring 
very high input impedance and extremely low power consumption. Other outstanding elec­
trical characteristics include extremely low offset currents and drifts, high open loop gains, 
and short-circuit protected output. 

5 +Vee 

15K 15K llOK 224K 7.5K 
(2404) (2405) 

8 Q7 

9 Q6 

6 QI 
INVERTING 510 

2 
OUTPUT 

3K 3K 510 
7 

NON-INVERTING 

Q5 QIO 

100 

1 CRI 
4 QB 

IK 3.3K IOK 
6.BK 

11 -Vee 

ABSOLUTE MAXIMUM RATINGS 
Storage Temperature Range -ss•c to +1so 0 c 

Operational Temperature Range -ss•cto +12s 0 c 

Maximum Supply Voltage 
2404BG ±18V 
2405BG ±35V 

Thermal Resistance @TA= 2s 0 c 
IJJC so0 c1w 
(JJA 110°01w 

Printed in U.S.A. 

JANUARY 1968 

2404BG 
2405BG 

G PACKAGE 

I-- a!.Q DIA--1 
___i___I .54o _I 

iS 

[lj !J.~ 
~597 

IT!_.020R 
MAX 
GLASS SEAL 

~DIA 
12 LEADS 

Complete part number desig­
nation consists of four digits 
and two letters, for example: 

7401 



ELECTRICAL CHARACTERISTICS AT +25°C (Unless Otherwise Specified) 

PARAMETER 
Open Loop Voltage Gain 

Input Resistance 

Input Bias Current 

Input Bias Current TA= 125°C 

Input Offset Current 

Input Offset Current TA= 125°C 

Input Offset C.urrent Drift 
TA = -55°C to +s5°C 
TA= -55°C to +125°C 

Input Offset Voltage 

Input Offset Voltage Drift TA= -55°C to +125°C 

Common Mode Voltage Range 
(2404) 
(2405) 

Common Mode Rejection Ratio 

Input Noise (See Figure 1) 

Slew Rate (See Figure 2) 

Power Dissipation 
(2404) Vee= ±15V 
(2405) Vee= ±30V 

Pov.(er Supply Rejection Ratio 

Output Voltage Swing RL = 10k 
(2404) 
(2405) 

Output Voltage Swing 
vs. 

Frequency 
Unity Gain Configuration 
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IOV 
ATIKHz.l'L 

+~e -Vee 

100.nt5% 

i 101'1 
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BALLANTINE 
TRUE RMS VTVM 

MODEL 320A 

Noise Test Setup, Wide Band Noise 160 Hz to 16 littz 

15 SLEW RATE. 'A:, • ~o~ • 2V/,.sec 
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TIME 1,.1ec) 

Slew Rate Test Configuration 

30k 

Offset Voltage Adjustment 
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( 

The 2802, positive voltage regulator, and the 2803, negative vonage regulator, are designed 
to be .used with linear and digital circuits. Both regulators are packaged in low profile T08 
headers. Important features are: 

• One-Tenth percent load and line regulation 

• One-Half percent stability over full military temperature range 

• Current limiting adjustable with external sampling resistor, (R5). 

• Compensation included in package. 

• Output currents of 200 mA without external transistor and 10 Amps with external 
transistor. 

• Output voltage adjustable from 4.5 V to 40 V. Adjustment not necessary for 12 V. 

Printed in U.S.A. 
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Complete part number desig­
nation consists of four digits 
and two letters, for example: 
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ABSOLUTE MAXIMUM RATINGS 
Storage Temperature: 
Operating Temperature: 
Power Dissipation 

TA= 25°C: 
Tc= 25°C: 

Thermal Resistance fJ JA: 
11.JC: 

Input Voltage: 
Input-Output Voltage 
DiffeFential: 

-55°C to +125°C 

1~8 Watts 
3;5 
100°C/Watt 
50° 
55 Volts 

40 Volts 

ELECTRICAL CHARACTERISTICS AT + 25°C (Unless Otherwise Specified) 

CHARACTERISTIC 
Input Voltage Range 

(2802) 
(2803) 

Initial Output Voltage (Internal Divider, 
Vin= 15 Volts) 

(2802) 
(2803) 

Output Voltage Range (externally adjusted) 
(2802) 
(2803) 

Output-Input Voltage Differential 

Load Regulation (0 to 100 mA) 
(See Figure 1) 

-·· --· 
Line Regulation (Line change ::;;- 38/V) 

(See Figure 2) 

Temperature Stability, TA"'"' +155.";G:to +125°C 
(See Figure 3) ' 

··-· 

Long Term Stability (168 Hrs.) 

Recovery Time 
(See Figure 4) 

Load 
Line 

Ripple Rejection (ein = 3.0 V PP at 1.0 kHz) 
(See Figure 5) 

Output Impedance (f = 1.0 kHz) 
(See Figure 6) 

Load Current 
(See Figure 7) 

TA=25-'IC 
Tc=-~ 

Current Drain (no load, Vin= 20'l.', J.(-GUt'= 12 V) 
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TEST CONFIGURATIONS 

Ein•16 :t 1.ov i 
Figure 1. Load Regulation 

OUTPUT 

Ein • 16 :t 1.ov 

~ 
Figure 3. Temperature Stability 

Figure 5. Ripple Rejection 

R LOAD• 
l.2K 

R LOAD= 
l.2K 

Ein= 15:tLOV..:.. 

J: 

Ein • 15 TO 53V 

~ 

R LOAD= 
':"' l.2K 

Figure 2. Line Regulation 

Ein = 25 TO 30V 

Tr =Tt = IOns ~ 

INPUT 

R LOAD• 
ex>TO 120.{l 

':"' Tr = Tf = IOns 

Figure 4. Response Times 

..:..+20V 

* 

TA= 25° C 

Zo= l:.!J.. 10.n 
e2-e1 

10 

20~Fl 
~ ~ e • 50MVpp 

Figure 6. Output Impedance 

R LOAD = 
so.n 

Figure 7. Maximum Load Current 



TYPICAL APPLICATIONS 

OPERATING CONDITIONS 
Eout = 12 :!: 0.5V 
IL = 0 TO 200mA 

UNREGULATED INPUT 

HEAT SINK 

CDnfigu ration #1 

OPERATING CONDITIONS 

Eout • 9.0V TO I l.5V 

IL= 0 TO 200 mA 

UNREGULATED INPUT 

HEAT SINK 

R ADJUST 
REGULATED o-1----- OUTPUT 

Configuration #3 

OPERATING CONDITIONS 

Eout • 25V TO 40V 

IL= 0 TO 100 mA • 
(2803) rt<~-, 

'65 
(2802) 

Eour = 24 ± 0.5V 
TERMINALS 2 AND 3 
ARE NOT USED 

RADJ = CXl 

-= REGULATED 
OUTPUT 

Configuration #5 

OPERATING CONDITIONS 

Eout • 12.5V TO 25V 

IL• 0 TO 100 mA 

HEAT SINK 

UNREGULATED INPUT 

OPERATING CONDITIONS 

Eour= 4.5V TO 12V 

IL =O TO 100 mA 

E1N = IOV TO 30V 

Configuration #2 

2K 

R ADJUST 

RADJ 
(IKn FOR 

= Eo =5V) 

REGULATED OUTPUT 

1.3K 

UNREGULATED INPUT 

Configuration #4 

OPERATING CONDITIONS 

Eout= 12.5V TO 25V 

IL• 0 TO 2 AMP 

UNREGULATED INPUT 

Configuration #6 



OPERATING CONDITIONS 

Eout = 25V TO 40V 

IL• 0 T02 AMP 

UNREGULATED INPUT 

Configuration #7 

OPERATING CONDITIONS 

Eour • 12.5 TO 25V 
E IN -Eour (MAX) • 8.0V 
IL •0 TO 100 mA 

(NOTE: NO HEAT 

OPERATING CONDITIONS 

Eour • 12 :!: .5V 
IL • 0 TO 100 mA 

(NOTE: NO HEAT SINK 
REQUIRED) 

FREE AIR 

1 10,.Lf 

51 ':' 

UNREGULATED INPUT Rs= \ C2~o;i""' 
---...,._2_.n_. •--".,'/·.,~~ IN4019 

51 (2803) 

OPERATING CONDITIONS 

Eour = 12 :1: .5V 

Configuration #8 

SINK REQUIRED) FREE AIR 

IL • 0 TO 100 mA 
GERMANIUM DIODE USED 
TO STABILIZE SERIES 
LIMITING CURRENT 

UNREGULATED INPUT 

OPERATING CONDITIONS 

Eour•12:t.5V 
E1N-Eour. 8 ov (MAX) 
IL• 0 TO 100 mA 

(NOTE: NO HEAT 
SINK REQUIRED) 

UNREGULATED 
INPUT 

Configuration #11 

Configuration #9 

FREE AIR 

WITH TEMPERATURE 

R ADJUST 

-= REGULATED OUTPUT 

---1N91 I :1. 
-¥-

(2802) ~ (2803) 
Rs•5.n ~·5 

? ____ J UNREGULATED INPUT 

Configuration #10 

100% PROCESSING 

TEST NO. 
MIL-STD-750 EXAMINATION 

CONDi:rlONS REF. PARA. OR TEST 
1 Fine Hermetic Seal Test 10-• cc/Sec (Max) 

(Helium) 

2 High Temperature 150°C for 60 hrs. 
Stabilization (Min) 

3 1051 Cond. C Temperature Cycling 5 cycles -65°C to 
+150°c 

4 2006 Constant Acceleration 10,000 g (Minimum) 
Y1 Axis only 

5 Gross Hermetic Seal 70 psig, 15 Minutes 
Leak Test (High 
Pressure) (Alcohol 
and water) 

6 Electrical Functional See Test Config-
Test urations 

~ AMELCO SEMICONDUCTOR • A TELEDYNE COMPANY • 1300 Terra Bella Ave.• Mountain View• Calif. 94040 • Phone (415) 968-9241 
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This MEMA (Micro-Electronic Modular Assembly) consists of dual binary elements inter­
connected to be used as a 16 or 20 Bit serial or parallel Shift Register. Two operating 
temperature ranges are available, for each configuration. 

~Bo----e---< 

& Do-----1 

£t7~ 
+sv·o----­
GRDo---- &£&.~~~~£ 
NOTES' I. ALL PIN NUMBERS ARE WITHIN TRIANGLES. 

2. 5552-16 BIT REGISTER- USE BITS I THRU 16. 
3. SINGLE PHASE OPERATION' INPUT AT A IS JA AND TIE C TO D. 
4. TWO PHASE OPERATION' INPUT AT A IS ii AND INPUT AT D IS tlB. 
5. DATA SHIFT OCCURS WHEN fJA IS LOW AND 118 IS HIGH. 
6. REGISTER WILL BE RESET BY PROPAGATING STATE OF BIT I THROUGH REGISTER WHENtJA AND tlB ARE HIGH. 

ABSOLUTE MAXIMUM RATINGS 
Storage Temperature 

Operating Temperature 

Maximum Input Voltage 

Operating Voltage (Vcc 1) 

Operating Voltage <Vcczl 

Printed in U.S.A. 

5551BM 
5552BM 

-65°C to +150°C 

-55°C to +125°C 

6.8V 

4.5Vto5.5V 

6.5Vto 7.5V 

5551CM 
5552CM 

-65°C to +150°C 

o•c to 1o•c 
6.8V 

4.75 V to 5.25 V 

6.75 V to 7.25 V 

f.090 
MAX 

JANUARY 1968 

5551 
5552 

MEMA (M) PACKAGE 

Complete part number desig­
nation consists of four digits 
and two letters, for example: 

8101 

5551BM 

\\\__Package 
Temp. Range 
Circuit 



ELECTRICAL SPECIFICATIONS @ Vcc1 = 5.0 V, Vcc2 = 7.0 V Over Operating Temperature Range 

PARAMETER SYMBOL TEST CONDITIONS P/N 5551 P/N 5552 UNITS 
Number of Bits 20 16 

Vcc 1 Supply Current lvcc1 60 50 mA max. 
Vcc2 Supply Current lvcc2 30 25 

Clock Rate fc 1.0 MHz max. 

Clock Width tc 200 nsec min. 

Output Voltage "Zero" VoL loL Applied (Sink) 0.35 Volts max. 

Output Current "Zero" loL 
Data Outputs 1.5 mAmax. 
Clock Outputs 1.0 ~ 

Output Voltage "One" VoH Hi Temp. Limit Only 2.0 Volts min. 
Data Outp.uts Low Temp. Limit Only 2.5 
Clock Outputs (C or E) 3.5 

Input Current "Zero" linl 
Clock Input (A or D) Input Grounded 1.0 mAmax. 
Reset (B) 2.0 
Data Inputs 1.0 

Input Current "One" linH 
Clock Input (A or D) vinH Applied 30 µA max. 
Reset (B) 60 
Data Inputs 30 

Minimum Voltage "One" VinH Hi Temp. Limit Only 1.5 Volts max. 
Low Temp. Limit Only 2.0 

Maximum Voltage "Zero" VinHL 0.7 Volts max. 

a+ 

IOK IOK 

A 

Jn 

BK 

GNO 

a+ 

IOK IOK 

BK 
B 

l&K 

GNO 

Dual Shift Register 
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This MEMA (Micro Electronic Modular Assembly) is a sixteen (16) Bit Ripple Counter. A 
common direct reset and individual set inputs are provided. Three choices of maximum 
counting rate and power dissipation are provided by employing the 579, 539, or 509 
Master-Slave Flip Flops from the 500 Series T'L Logic Family. A fourth choice uses two 
579's, two 539's and twelve 509 Master-Slave Flip Flops to accomplish maximum input rate 
with minimum power dissipation. Two operating temperature ranges are available for each 
power level. 

£~ && &£ 
OUTl5 5015 OUTl4 5014 OUTl3 5013 OUTl2 5012 OUTll SOii 

&•svo---­
~ GNO o--- SO I OUTI 

&. A 
504 OUT4 

A£ 
NOTE• 

I. ALL PIN NUMBERS ARE WITHIN TRIANGLES. 

ABSOLUTE MAXIMUM RATINGS 

5598BM 
5605BM 
5625BM 
5645BM 

Storage Temperature -65°C to +150°C 

Operating Temperature -55°C to + 125°C 

Maximum Voltage 6.BV 

Operating Voltage 4.5 Vto 5.5 V 

Printed in U.S.A. 

OUTIO SO 10 ·OUT 9 SO 9 

507 0UT7 
it,. ~ 

5598CM 
5605CM 
5625CM 
5645CM 

-65°C to +150°C 

0°c to 70°C 

6.BV 

4.75 V to 5.25 V 

cure 
& 

JANUARY 1968 

5598 
5605 
5625 
5645 

MEMA (M) PACKAGE 

==-======----.1~ l.o90 L 
MAX 

Complete part number desig­
nation consists of four digits 
and two letters, for example: 

8102 

5605BM 

\'-Package 
\-.:Temp. Range 

Circuit 



ELECTRICAL SPECIFICATIONS at Vee= 5.0 v Over Operating Temperature Range 

PARAMETER SYMBOL TEST CONDITIONS 5598 5605 5625 5645 UNITS 
Counting Rate Fe 5.0 0.3 1.5 5.0 MHz max. 

Propagation Time 16 Bits TP 8.0 10 2.4 1.0 µsec Typ. 

Power Supply Current lvce 60 36 110 180 mAmax. 

Output Voltage "Zero" VOL loL applied (sink) 0.3 0.3 0.35 0.35 Volts max. 

Output Current "Zero" loL Bits 1-2 3-4 5-16 1.2 1.8 10.5 mAmin. 
9.0 1.8 1.2 

Output Voltage "One" VoH No external load 4.4 4.4 4.4 4.4 4.4 4.4 Volts min. 

Output Current "One" IA Output Voltage = VinH 600 100 50 50 100 600 µAmin. 

Input Current "Zero" 
Clock/Set Input linl 3.0 1.8 0.35 0.35 1.8 3.0 mAmax. 
Reset Input 15 15 15 6.0 22 36 

Input Current "One" 
Clock/Set Input linH i Input Voltage = VinH 120 60 8.0 8.0 60 120 µAmax. 
Reset Input 400 400 400 100 750 1500 

Minimum Voltage "One" VinH 2.0 2.0 2.0 2.0 Volts min. 

Maximum Voltage "Zero" vinl 0.6 0.6 0.7 0.7 Volts max. 

~ AMELCO SEMICONDUCTOR• A TELEDYNE COMPANY• 1300 Terra Bella Ave.• Mountain View• Calif. 94040 •Phone (415) 968-9241 
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This MEMA (Microelectronic Modular Assembly) can be used as a reversible synchronous 
counter. Operation as a four (4) bit binary or a decade counter can be achieved by two (2) 
external pin connections. Both "one" and "zero" outputs and direct set and reset inputs 
of each bit are provided. The counter state changes when the clock input changes from 
"one" to "zero" and either the up or down input is in the "zero" state. Three (3) choices of 
maximum counting rate and power levels, plus two (2) choices of operating temperature 
range are available. 

~t-+-~~~~-+~t-+-~t---~~~-+~+-+-+-+-t---~~~~~t--+-+~~-+-~ nt, 

+5V~ TOALLCUPS 

~ TO ALL CLIPS 

NOTE· I. ALL PIN NUMBERS ARE WITHIN TRIANGLES. 

DOWN 
4ourPUT 

I 

soe£~&oo· soc£&c soo&.£0 I 
"L---------------~---J 

ABSOLUTE MAXIMUM RATINGS 
5603BM 
5623BM 
5643BM 

5603CM 
5623CM 
5643CM 

Storage Temperature -65°C to +150°C -65°C to +150°C 

Operating Temperature -55°C to +125°C 0°Cto 70°C 

Maximum Voltage 6.BV 6.BV 

Operating Voltage 4.5 Vto 5.5 V 4.75 V to 5.25 V 

Printed in U.S.A. 

JANUARY 1968 

5603 
5623 
5643 

MEMA (M) PACKAGE 

Complete part number desig­
nation consists of four digits 
and two letters, for example: 

5603BM 

8401 

\ lPackage 
L Temp. Range 

Circuit 



ELECTRICAL SPECIFICATIONS at Vee= 5.0 v Over Operating Temperature Range 

MEMA TYPE 5603 5623 5643 
·--

PARAMETER SYMBOL TEST CONDITIONS UNITS 
Counting Rate fe 0.2 1.0 3.0 MHz max. 

Powe.r Supply Current lvee 14 36 72 mA max. 

Output Voltage "Zero" VoL loL applied (sink) 0.3 0.35 0.35 Volts max. 

Output Current "Zero" 
Up/Down Outputs loL With decade or binary 2.4 2.4 4.5 mAmln. 
Counter Outputs connections made 0.7 1.8 9.0 

Output Voltage "One" VoH 4.4 4.4 4.4 Volts min. 

Output Current "One" 
Up/Down Outputs IA VinH applied to output 100 100 200 µAmin. 
Counter Outputs 50 100 600 \ 

Input Current "Zero" 
Set/Reset Inputs linl Input grounded 0.35 1.8 3.0 mA max. 
Up/Down Inputs 0.35 1.4 3.0 
Clock Input 1.4 8.4 12 

Input Current "One" 
Set/Reset Inputs linH VinH applied to input 6.0 60 120 µAmax. 
Up/Down Inputs 6.0 12 40 
Clock Input 36 90 240 

Minimum Voltage "One" VinH 2.0 2.0 2.0 Volts min. 

Maximum Voltage "Zero" vinl 0.6 0.7 0.7 Volts max. 

"""" AMELCO SEMICONDUCTOR• A TELEDYNE COMPANY• 1300 Terra Bella Ave.• Mountain View• Calif. 94040 •Phone (415) 968-9241 



This MEMA (Micro Electronic Modular Assembly) contains all the rf circuitry for a 1 watt, 
500 MHz power amplifier. The input and output terminals are matched to 50!2 microstrip 
transmission line. Gain is typically 7 db. Since the amplifier performs well with input signals 
between 30 and 200 milliwatts, it is suitable as a driver for itself in a two stage system. 

The MEMA is a hermetic package utilizing the highest quality metal to ceramic sealing 
techniques. The transistor is wired directly to the microstrip matching circuit thereby mini-
mizing spurious effects. · 

TRANSMISSION LINES 

----11-(----0(26/29) 

(7,12,0-----.... ----.... ----... -----t 
FLANGE) 

i----I---~o(25;30, 
FLANGE) 

CASE 

ABSOLUTE MAXIMUM RATINGS 
Storage Temperature 
Operating Temperature 
Maximum Dissipation 

@Tc=25°C 
Dissipation Derating from 25°C Case -

Maximum Supply Voltage 
Maximum Current 
Output Load Max. VSWR at Full Power 

Printed in U.S.A. 

(34) 
POSITIVE 
SUPPLY 

-65°C to +150° 
-55°C to +125°C 

2.5W 
15 mW/"C 
40V 
130mA 
3.0 

JANUARY 1968 

5670BM 

(M) PACKAGE 

7 25 
8 26 

27 
10 28 
II 29 
12 30 

34 

*INTERNALLY CONNECTED 

Complete part number desig­
nation consists of four digits 
and two letters, for example: 

8402 



ELECTRICAL SPECIFICATIONS AT 25"C CASE TEMPERATURE 
PARAMETER TEST CONDITIONS 
RF Power Input Vs= 28V 

P0 =1W 
f = 500MHz 

Input VSWR Same as Above 

Efficiency Same as Above 

Max. Change in Incident VSWR= "f.D 
Power Output for Mismatched VSWP. = 'f.5 

Load as a Percent of VSWR = 2.0 
Power Output with VSWR =3.0 
Matched Load Worst Case Phase 

V5 = 25 V 
P0 = 0.75W 

f= 500MHz 

INCIDENT RF POWER (mW) 
3.oo----.....-....-.................. _. ...... ..,......,.... ....... ...-... 

MEMA402-04 ~ 

t-+1--1--1--+---t-+- INPUT STANDING WAVE I-! 
RATIO VS 

2.50 1-++--+--+--+-+--t-- INCl'OENT R.F. POWER f-1 
AND SUPPLY VOLTAGE 

t-t1---t-+--+---t-+- AT 500 MHz f-1 

f--130V 

1.00 ...._..._..._..._..._..._.._.._.._.._.._.._ ..................... 
0 100 200 300 

INCIDENT R.F. POWER (MILLIWATTS) 

MIN. TYP. MAX. UNITS 
250 mW 

2.0 raffo 

35 o/o 

±0 o/o 
±5.0 
±9.0 
±13 

' 

INCIDENT RF POWER 
1soo----....-....-....-...-...-...-............. ...-...-...-... 

MEMA 402-04 
~ t- R.F. POWER OUTPUT 

~ f-1 INCIDEN~SR.F. POWER 
~ .,......., AND SUPPLY VOLTAGE_v_Flg_e"'-vi--1--1--+--I 

~ IOOO AT 500 MHz V 
~ 
~ V yizoJ 
~ lLV1 
~· [Ll/ _15v 

l 

w .L~ vr 
~ 50ql--l---l.---+---.V1~1.Ll'-l-~---+--+---l-...._ __ .i---<---i.-1 

W -+- -1ov 

0 IOO 200 300 
INCIDENT R.F. POWER (MILLIWA'fTS) 

SUGGESTED MOUNTING 
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