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II. FUNCTION
The RF Splitter Module couples two front-end dewar outputs, AB and CD,
into four Frequency Converter inputs, A, B, C, and D. Each dewar-output is
at 4.5 to 5.0 GHz and has passed thru the cooled paramp (+30 dB), transistor
amplifier (+35 dB), isolator (-0.5 dB), and V1.5m of 3mm-coaxial cable (-1.5 dB).
This 63 dB of gain produces a Splitter input level of -22 dBm with 300° system
temperature and 800 MHz of RF bandwidth. Specifications and data sheets for
the transistor amplifier and isolator are included in Section IV of this manual.
Photographs of the module are shown in Figures 1 and 2 and a block-diagram
is presented in Figure 3. The functions of the Splitter are as follows:

a) Log Detector Monitoring - Each input is coupled to a detector and

logarithmic amplifier to provide a DC output as shown in Figure 4. This output
is within a few percent of 10 dB per volt for input levels of -33 dBm to
-3 dBm (output level of -3 volts to O volts). This signal is for swept frequency
testing of the front-end; the sweep generator output level should be adjusted
so the peak Log Detector output level is "0 volts.

b) RF Monitoring - RF samples approximately 8 dB below the input signal

levels are available on front-panel SMA connectors for the purpose of spectrum
analyzer RFI Analysis or for phase stability testing.

c) Level Adjustment - A voltage-controlled attenuator is provided in each

signal path to allow front-panel adjustment of output signal level. The
attenuators can be switched between two settings, NORMAL GAIN and LOW GAIN,
under computer control. The total loss of the splitter can be adjusted from
ng to V20 dB with the NORMAL GAIN range pots (initial adjustment, 13 dB) and
N9 to N30 dB with the LOW GAIN pots (initial adjustment, 23 dB). The switch-
able gain is needed to allow solar observations.

d) Transfer Switch - In NORMAL mode the AB input is connected to A and B

outputs whereas in TRANSFER mode it is connected to C and D outputs; the
complementary statement applies to the CD input. The purpose of this switch is
to facilitate calibration of polarization measurements and to aid in isolation
of malfunctions.

e) Power Division - Each front-end channel must feed two Frequency

Converters; the Splitter contains isolated power dividers to accomplish this

task.

Input and output connections are given in Figure 4.1.
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14 PIN CONNECTOR WIRE LIST

RACK: [BIN: ¢ _|SLOT: 7 [MODULE: rF splitter ITYPE: re

LIST BY: |WIRE BY:

CONNECTOR TYPE: 14 PIN CONNECTOR PAGE:lofl

[PIN]  FUNCTION _WIRE TYPE 1 ExEernal coneceian
A
B +15 Red Driver o E5
C +5 Orange Driver - E8
D GND Black
E -15 Yellow Driver - E9
F Transfer Control Brown Gl0J1-z Driver - El
H | aB attenuator control Red G10J1-a Driver - E2_
J CD Attenuator Control Orange G1l0Jd1l-b Driver - E2 _
K
L
M AB Log Out Blue | G10J32-aA log amp - o
N CD Log Out White Gl10J2~-BB “Log amp - out
P
R

Pl AB Input .141 ZDP1

P2 CD Input .141 ZDP2

P3 C Output .141 G8P2

P4 B Output .141 G6P2

P5 D _Output 141 GoP2

P6 A Output .141 G5P2

FIGURE 4.1 ~ Input and output connections.



III. IMPLEMENTATION AND ADJUSTMENT

The heart of the RF Splitter Module is an integrated microstrip network
which performs all of the required RF functions in an economical, compact
manner. A photograph of the interior of the network is shown in Figure 5.
Specifications (Al13170N3) of the network and manufacturers data are included
in Section IV. If there is a malfunction in the network it should be examined
under a lower-power microscope for loose connections (especially at SMA
connector interface) and diodes should be checked with an ohmmeter. If this
does not reveal the fault fhe unit should be returned to the manufacturer.

The network transfer switch and attenuators are driven by driver circuits
shown in Figures 6 and 7. The transfer-switch driver translates a TTL input
(1" = NORMAL, "O" = TRANSFER) into +3 volts (NORMAL) and -3 volts (TRANSFER)
into a 50 ohm switch-control input. The attenuator driver allows either a
NORMAL GAIN pot or a LOW GAIN pot to control the current thru PIN diodes in
the network; the current is varied from 0 to 4 mA for 0 to 20 dB of attenuation.

A schematic of the Log Detector Amplifier is shown in Figure 8. Tests of
square-léw_detector error vs detector load resistance revealed that a load
resistance of 1K gave least error as shown in Figure 9. The first;stage'of
the Log Detector Amplifier presents this load resistance and provides a gain
oﬁr—SQ iq“a;lqw_drift (1luv/°C) operational amplifier. The amplifier output
'isvappliéd to a plug4in logarithmic conversion module'(AD756N) whibh is
described in the manufacturers data sheet included in Section IV. The log
module output is inverted and offset by an output op amp, A3. A log module
output of +4 to +1 volts produces -3 to 0 volts output of A3. A maximum output
of 0 volts for good square-law accuracy has been chosen so the top of a response
curve can be expanded by increasing oscilloscope gain without getting a large
offset; i.e. 0.1 volt per division gives 1 4B per division.

Tests of the RF Splitter Module are performed by connecting DC power and
+3 or OV control signals for transfer and gain control. A 4.5 to 5.0 GHz
generator is connected to AB or CD input and the appropriate otuputs are
measured with a power meter as controls signals are switched and gain pots
are varied. For initial adjustment the NORMAL GAIN and LOW GAIN pots are
adjusted for 13 dB and 23 4B total insertion loss, respectively. The front-
panel indicator LED's should follow the applied control signal; improper
initial operation is usually caused by a reversed LED or incorrect rear

panel to circuit board wiring.



The only internal adjustment in the RF Splitter Module is the Log Amplifier
zero, R10. This should be adjusted to give a one volt output change as input
level is changed from -30 dBm to -20 dBm; the absolute level need not be
accurate but the 10 dB change should be accurate to +1 dB. If RF equipment
is not available an approximate zero adjustment can be made by adjusting R10
to give -4.3 volts log output with no network input signal. The adjustment

is accessible through a small hole in the side of the log amplifier module.






FIGURE 5 SPLITTER NETWORK INTERIOR VIEW
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IV. BILL OF MATERIALS, SPECIFICATIONS, AND MANUFACTURERS' DATA



BILL OF sATERIAL

PAGE 1 OF /

REV DATE

[ erECTRICAL [\ MEcHANICAL BOM #
MODULE # _FG NAE RS SPurrelk DWG # SUB ASMB. _/MA /N DWG #
SCHEMATIC DWG # LOCATION QUA/SYSTEM __ PREPARED BY APPROVED
ITEM REF MANUFACTURER MFG PART # DESCRIPTION TOTAL
# DESIG QUA
— VECTRON ICS | A’ 3¢ 7<;/-v3 RFE  SPLITrER NIrwoms /
- AnvY Br3'70A83 ORIVER rC BoARD /
- ANy Al3i70n69- | ko amp  Pc Eonro 2
. MoOLPAK 708~ /00 ~©000 Gox 2.
AMP HErro L 74%&8 UG-e2Sfy NS VAack 2
OCMMI SPECTIRA 209 oSm. FEEOTHRY <.
OMNY? SPECrmA 20020 p/c TERNINATION, (Vo il CMQM/ 2




BILL OF MATERIAL

[\ ELEcTRICAL [ ] MecuaNICAL BOM # REV DATE PAGE ___ 1 oF 2
MODULE # £G __ NAME _RF__SeLirrerf DWG # SUB ASMB. D RIVER, DWG #
SCHEMATIC DWG # LOCATION QUA/SYSTEM __/  PREPARED BY APPROVED

ITEM REF MANUFACTURER MFG PART # DESCRIPTION TOTAL
# DESIG QUA
/ Al Any 744N /e / 7

2 Az Anvacee O&UICsRS ADTSt2 AN < / 7

3 o) ANy 2n2209 TRANS/ISTaR 7
< O= ANY RV RP0S TRANSISTe R / 7
s |o3 | avY 2N 38966 7RANS(ST0 R ! 7
% 2’;@03 HEW PAZ SoFR - 4I5S GRE=N LED = /9

v ‘2: 104 o ” SEF2 - 2555 YELtow LEO 3 2.4

v 03, ob ANY INIB6 ZrenrR  Dltop& =2

9 L7, 08 ANY /v 459G o700 - /-
/70 - ROB /v Sorn — nveenT ICN 143 ~83 /79 PN Dirt. SocxkeT™ 2  F—
// ccozgca Ve Yok o CSRIBEISG K L. Ay ‘MF'/Zc V rarvracvm ke | I :'}-«.7
/2 - Rersrons ’Se2 -2 TERMINA e /0

/3 g;: R Brckmant ¥9IPR 10K, lor  pPor | <~
i+ ehee | A-s 170 onm, "1, ST, "% |sreee
1y [N, RI0 A-8 ¥R, Véw, S 7o 2 S
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MODULE ¢ F$6  NAME _AF  JPeirraR DWG # SUB ASMB __ oK t/ER DWG #
SCHEMATIC DWG # LOCATION QUA/SYSTEM __/ _ PREPARED BY APPROVED

ITEM | REF MANUFACTURER " MFG PART # DESCRIPTION TOTAL

# DESIG QUA

‘6 22?: g:f A-B Qe oHm, Yew , S7e e Srock

/7 |SRIe) 4.8 s oum, Yaw , ST 2

/9 R A-G 2k, New, $2, /
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NATIONAL RADIO ASTRONOMY OBSERVATORY
Charlottesville, Virginia
VERY LARGE ARRAY PROJECT

SPECIFICATION NO: Al3170Nl, Rev. B

NAME: 4.4 - 5.1 GHz Transistor Amplifier
DATE: March 4, 1975

PREPARED BY: RATSS approvED BY: X)L

1. FREQUENCY RANGE AND GAIN

Within the 4.4 to 5.1 GHz range the gain must be 35 +1 dB. The gain
must be less than 37 dB at any frequency outside of this band.

2. NOISE FIGURE
Less than 7 dB.

3. POWER OUTPUT

+10 dBm at 1 dB compression.

4. INPUT AND OUTPUT VSWR

Less than 2:1.

5. DC POWER
+15 volts.

6. TEMPERATURE
15°C to 35°C

7. CONNECTORS
Type SMA female.

8. MOUNTING PROVISION

Tapped holes on one surface.

9. GAIN TEMPERATURE COEFFICIENT

The temperature coefficient of gain shall be less than 0.1 dB/°C from
20°C to 35°C.



MEASURED DATA

LOCUS Model msZz 34

Frequency Gain Noise Figure ! Input Output Output Power at., ©dB
_f (G 1>\ (dB) (aB) ‘ VSHR VSWR Gain Compression (dBm
a5 5.2 sy |48 ] * 12,9 ‘
P 4.5 1353 % i | | + _(3¥ «
R 3561 S.¢ | + /2.8 !
L @7 |ssel oo | | + /2.3 X
P8 352 @A ? t /.5 |
) e : i ) {
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Test Performed By: E /37%%44/&% Serial £ %
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NATIONAL RADIO ASTRONOMY OBSERVATORY
Charlottesville, Virginia
VERY LARGE ARRAY PROJECT

SPECIFICATION NO: Al3170N3, Rev. A

NAME: RF Splitter Network
DATE: July 14, 1975

PREPARED BY: APPROVED BY:

1. General Description

A microwave integrated circuit containing four directional couplers,
two PIN diode attenuators, two detectors, a diode transfer switch, and two
power dividers is reqguired; the desired configuration is shown in Figure 1.
A deviation from this configuration in which monitor and detector couplers
are exchanged in position is allowed. Ihe unit will be used at power levels
< +20 dBm, at a temperature of 25 +5°C, and must meet all specifications in
the 4.3 to 5.2 GHz range.

2. Attenuation and Return lLoss

The maximum loss from either input to a desired output is 10 dB with
PIN diode attenuators at minimum attenutation. The minimum return loss at

any RF input or output shall be 15 4B.

3. Detectors

The detector sensitivity into a 1K load shall be 20 to 40 uV per uw of
network input power. The detector shall be unbiased, have negative output,
and shall have a DC toYl MHz frequency response. The detector shall be square-
law within +1 dB for network input powers of up to -3 dBm and for a detector

load resistor of 1lK.

4. PIN Attenuator

The PIN attenuator shall be controllable from a single control terminal
and shall have a 20 dB attenuation range. The frequency variation of loss at
any attenuator setting shall be < +0.5 dB and the return loss specification
must be met at any attenuation. The switching speed shall be <100 us. An

input current of 4 mA shall produce >15 dB of attenuation.



Specification A13170N3, Rev. A -2

5. Transfer Switch

The diode transfer switch must provide a minimum of 35 dB isolation and
a switching speed of < 100 us. The control voltage shall be +3 volts for

normal and -3 volts for transfer into a load resistance > 50 ohms.

6. Monitor Couplers

The monitor couplers shall have coupling of 8 +2 dB referred to input

and isolation >15 dB.

7. Output Power Dividers

The output power dividers shall have an isolation >20 dB and produce

equal power within +0.5 dB.

8. Construction

The unit must be housed in an RFI-tight aluminum case having dimensions
0.69"x2.5"x6.75" excluding connectors. The printed circuit must be of rigid

construction with high quality solder joints.

9. Connectors

All RF connections and detector outputs shall be type SMA female. Control

lines shall be feed-thru capacitor solder terminals.

10. Drawings

All artwork and reproducible copies of all drawings generated in manu-

facture shall be delivered with hardware.

1l. Test Data

The following data must be provided for each unit in the 4.0 to 5.5 GHz
range.
1) AB and CD return loss in normal and transfer mode with 0 dB
and 20 dB PIN attenuator settings (8 curves).
2) AB to A and CD to C insertion loss in normal and transfer mode

with O dB and 20 4B PIN attenuator settings (8 curves).
3) AB and CD detector output voltage at input levels of -20 dBm

(2 curves).



IS

i SRS 3P 48 IR S S Ao W | W s Nty o 1 IO Bl
A B, _W.A,MHTWHMMHM .,‘_\1 e H"Twy,lmxy B W I SR elr PR S |
RS R ke I N P L IR y g 2 &”\ L W SO L
i #/ R N - -Twni» R Nl wieen ey ey S R S i fet
.(u SR IS IR DS VI . ,. B A W PR B S S i R
. il - e JW i - e I s - DTN | ! -
N/ _ B i K ¢ e A v\.,r*.l % f 4
i i ; ] ; ;
Tk i N ' i I
e S & Sl & A DT SR S S E— -
N\- . - et ..V -4 - e P R _ L
J/ g 1™ = N 7 ; - - ‘rWi# T = . 1
i R D R N _ N e LY IR ;
F\_ i J . s N R #M ”// a. “ W : I ;
I i H., ; L w i‘a / ; m [ | & : ]
i w ! N ; N N i !
. E—— \ B . — —
_ﬁ m 1 b 3 N ENE
: — : s o S M_nh .
HEBEN M .W T ] PR 7 % N
5 i | Yl 1y L WA i
L : w _T ; N AW : |
| A I RN . ISR W N ! ] W
T i N N P \T N\ \
; ) Jm M + l Mﬁw . IR X 1 _
] i Al : S : i ; I "
w T S 200 ISR R N O P R _
! , il b N A \ M
: ; ; 1 i ! A2 - i
R ] ip b . f 55 O <[ Ty i
. Y B T T Q- I W ¥ Al T :
N o y BN - . . i :
RS - < ; ! h ! i S o 1 | 2 P . . H
: A~ VIR .%- L : a.\unlq —ﬂ { ntﬂ T :
. o F A o B W /N IO B
N ! vE R VRN T T
T - E ] V o « R\ ]

1IN \Q

OGS G,

: :
T T
Tl :
I .
7 i

i

-+

H
4
i : vm !
; ] : ] 3
—— i T , : ~ e _ v xw . : M : T
L . . r ) —— I DO S £ , i _
L4 .

415



b

S=/S& -7

pa -

d
N

L [ 1 H : L [ il T
L L] L m Ll ~ N —— “ 1
7 : N 1 = // :
1 i | i . - o
e /Ir E i 1 ,/// ,
Y i | ) i L : !
+ -
: P N A - | M
b ! W T = - AR _, ;
B 1 ] : ! T, | b i i
=s . : _ ; B ; ‘.
[ 4, A, R E : ,
A AN I N : i
L : ~~ —1 : —P ,,
1 N L L . )
W , _\\ ' T T 1 T
: : - ‘ oy —
: 7 . _ = F : ;
+ T W “ cl m 3 .
! K ," o vm
< A o YW
A R R WA
i B ” L4 AV
i ! : T : A\YE
T T T v i
1L R
i h’ ! u‘l, i -~
i Py ¥ i ;
T — H : .r. T ; ‘ I—
i - e ES) M e A
X N1 . . BEEE | =
! | [N JE| i | i
_ I 1 N1 T \
! . _ 4 N, m I [ :
N , . ] S I VJ. ~SINL u— !
: R | j i , Ty _
i ! [ 4 : #” F _J “M w
T )i ~1 N . q N — ’
i MM EENEN ] ) R "
T R it : i 1
T A T T TR ; “~
H : i i -k
I S Pl e i sl
i [ 1T N EEE ! L) {1
P I e it HERE N N I : i i ; M
. RN i Pl [ N RRr.N i N IR T
i - [ K i 1 hd Tl T H L i ..F” % 1 q :
«r“, [ ; o . *\ ! ..m.? » ' t i h’u
T [ i T ; il - T i
T = t s T T b i ? T : 3 -
|1..‘.m7 <A f ; % 37 p— R B —<3
; : : : M i i ]
: LN LN : : . | Wi BEES
=] R VRN 5 SNEN N ISORS Ry
‘ T N ERER N STy
v 3 w k4] e N RS Bl R,
! Parny 3 N .M | L ;nn
: il ki ~3 VR .
RS Ny AN Y [ Y AN i
A T | w Y4 ~ . ! 111# N 1
1 : . R Y4 o o S \ i T
by : . e = N ERA \V [ i
j ¢ : ; . : L W—‘W m .a,.”” f'“ : v t T
N s i i i i R . N . i 1 L1 [
- ; 1 R ¢ R ') _ S VIR A
: i ; L ” : ; : P A ¥ i ]
L } [ ; ‘f; : : P YTl ! i
" ! [ : e R ) 1
) i i . ! L o ik i
T b i i 4,"3— : Tl
My : & I : ' H 2 O bR
B ; ! - A i : ) i |
! v ) . R Tl
S — : ; -
o i : T T 1
i I 5 o N L
) 5 R T T ! T * _
I : ioa i . JM% : : i ; F 1 : 1
- _’ i o 'IJ"IL . H i | i ] TN
il i ¥ { i RN ! RN A Y
i 1 [l : . ; N ; iy
L i i L v ! ; Ty
T i : : ” : . i : ¥
i & : ! § 1. B : ) : . i [
gt . - :‘\ s : - j T . . X
i i k S [ SN PN S LI . | TR L i i i
rre : ) ] s : . Sl edetnge s P e, P11y i
Rl ” RS ; | T Ty, T
e e oy ! L L P - et — I R | i :
¢ | i & ; ) [ R 3
bk — B T e e : —t :
N . : Lt b [N I . H“ RN T
1 - ol R B R T I .
T : 7 , T N ;
. -2 ) L s : .“.VNL.W S ] - = T »-. ; :
ol i i B T Rt S oy ity e il s S O + T + > -
e e I RO ST B SRS " T H ANEY N
13 i ’ ¥y 4 ' i 1 =
t o “ T ‘ == T .\M m

ofbe?



55

RN S B, %

vk e,

S ITEA A

[
»

U

T

)

|
|
i
|

l>f/ag;

i 4

NG ¢

415

T

O (.

AU SIS U ED O U U Y R

S

oL
4.0



uuuuu

Py

4
[ !
i

c¥ =
9

- 4

e

4
|

THEN

L

s

N U U

WiTek =]

e < —E e
| - Py [ N M i S

I
4

L (PR P o o % o O

ﬂ‘\

SNATCH

/ O| wrre

1118,

£ _,A M’I : E
A " N IR N I :
W : o F | 3 :
N ! AN — A < ‘
_ : S ; T A N aﬁ
f ; ; A Y : : C 4 o i !
g ' 1 i : e T B i
N &
N, ; i ! : : {
¥ N 7 ! " Py | i
Ny i ! |
N : i o w2
) /. , y ;
N . A i ~ 7 3 i
: : ; Y i Y y A t H
T f S NN 7 1 T ’
’ T : i wy : - {
WA A T - MESENEI. - I , r
S, S W P G RN : :
RSN A Y ~ il AR : !
TN [ ANERE XA ‘_
oY ,” Y R ] T
T NN W N T B 7 -
_.~,./ ! aww H M H H
Y N\ j TN iy m m
B f/ﬁ.y_ I LA 1 Al v LI v P
3 , ; i . i [ M2
i - Y @ . H
s _ S : =
EERESRE IS - —X—] —H- S
Wf .“ (% i : ‘l,l “ . _“ﬂ ‘“ L
: ! Al D] 0y | i i ;
—. T m m..JA ; L t K|
; v R : . B - :
” NN L - R I
; N n T N ; .
. ISNCTTN N
S N H 7N m M
[ N\ N LA i m
bl ;_ h Y 4 hY T i
; @ ol | T
” T ! i I
Lo . -r i t T !
i ] K 1 i ﬂ_ H T
A , 1 A
. . sy ! LY i
i ) i d ; ’ T
| . ; \ TN U]
! i P \M F ; ﬂ W_
I 4 1| ATV
W RIS S c |
L -4 e v |
i ! : N A i
N — _ e S
. ! N T ; s T
, i N — — G : !
u | Y Ao -
[ ] NEEE 20 - l T TP i
; | g & T PN : i
N S T RS I e BEb S mmmmn 4
N L I SR ) N — ! NN Iy A R
1 . . e | T . A ) u._ T
S N o W i R SR
——t i i e - Y | LR i
—— = o e Y. PP my ) -
T 57 AN A B S A N
= i Q \J R

30




26

So5-78

yd

NG ,.J.».L”. e s

L
-

A i - t » - K
ittt — g “
+ ¥, T rnw[»‘ ” -
] Puaaay — -
- e hond NP N (DU A S i .
= e
b E— o/ ——

s

P Do

TN ;
- ; =
- JE T .

s s i B e o
o s _

4.7%5

$.0



3
I

g .

SS = 75"

‘dL°4

N tl
: ; . 3 L . .
i TR . m
T 2 [ i i * 3 T
: e B & . A B ; A
i I ] hjly P : H {
- ! i T = : i ) ;
e : .\ - W
e o . S - .
i : h I Pl f
: : . ) ! |
T r ; 7 :
T Fm)_. M w T
| . . : " m i H
v/ ¥ — M ﬁ
: N B
3 o -+
i 71 2 ¥ }
- T PN X
| 1 N i
1

S P P R

¥4

i i
A B 1 [ 1
| ; i ! :
oY A
I ” Ny i
TE " : i
TV : ] H
T Il BN B AN i i
et : S

vour

—
1 R 5 i i
= ] ! 1RSI . T E

A4 ; Yoot ; i

SN m Lbor g LN X b i ]
! NS Ty P4 P ! |
<N i : : " T T ! T
e : W _ m N o o , i
] p ! T j il ™ T 1
S CEREE i > o EEEE
NN ” i ! T T
1 i L i 1 i L G b
] w — : 3 e

, : N S i L m T

! 1) | 1 g k ' h : i i

R - | ; [ ! T ! v :

v | T T £ T ! ! ; ¢

— -t o._ ki

L i an VTN ; : "

T L § b 1 | ! m 4 :

" : _ . s feo e q : i i ,

L : ) M_ ' [ . '

] ; ” P . .
: 1 it , w 1
: g - E i } +
! : - .;. I ‘wl,'l;“?,risl,‘llp F R
; i A : i \ g

] : ; ! T : A

| I ] ! i : ;
: ; T T * T

b i — ! . L

i : | i ]

i ] 7 T ; 1 ;

i ! S . B i !
| 1 Ll g ) ]
| i I ; ! iy T '

: i i H : ol I | i

‘ i ; 1 it F
i s | i 1 b 1 ) |
! t : i ] ; 1 +

i | i i : ! i
e OV > - u - ] L 4

; 1 q i : 3 ! ] 1

| i i ¢ ; i i : i

Loos R P 3. s ,

i 4 : s P ! | 1 1
,.«1: Lid-L - ; -] L F i N ]
, P I : L } | P '
[ b= T H i T ; P
R R TR T i T —
T T ¥ + T . T D

& . o B . : H s L H : L
. b li : : ; [ T ;

G T v 7 N ; N : .
| . 4, ,Y»“\ - w u Lwir‘. o : w “r . . _ :
Ee i : i ! B} . . . ! ; v i
e L j _ - ! m. - .%w 4 : N I ;

; o ! f T ] L ' 7 I I :
] i — S s § - -
D .
2 : ot
P s —

[ alad




ANALOG
DEVICES

PRELIMINARY DATA SHEET

CMOS
Dual SPDT Analog Switch

FEATURES

Two Independent SPDT Switches
TTL/DTL/CMOS Direct Interface
Power Dissipation: 30uW

“ON’’ Resistance: 7552

Silicon Nitride Passivation

GENERAL DESCRIPTION

The AD7512 consists of two independent analog SPDT switches
switches on a monolithic CMOS chip. Packaging is a 14-pin
ceramic or plastic DIP. All digital inputs are TTL/DTL and
CMOS compatible with at least 1022 input impedance.

The extremely low power dissipation of 30uW is achieved by
combining unique circuit design with state-of-the-art CMOS
technology.

ABSOLUTE MAXIMUM RATINGS
(T A='+25°03 unless otherwise noted)

Vpp(toGND) ..........ciimvvinnn. +17V
Vsg(toGND) ......cviiiiiinnnnn. -17v
Switch Voltage(toVgg) .. ....... ... ... +27V
Switch Voltage(toVpp) .............. -30V
Switch Current {Ip-out, Continuous) .. ... 30mA
Switch Current (Ip.gyt, Surge)
ims duration, 10% duty cycle ........ 150mA
Digital Input Voltage Range ........... Vss to Vpp
Power Dissipation (Package)
14-pin Plastic DIP
Upto+70°C .......ovvvnnnnnn. 670mW
Derates above +70°Cby .......... 8.3mW/°C
14-pin Ceramic DIP
Upto+75°C ..oiviinnnnnnnnn. 450mwW
Derates above +75°Cby.......... 6mw/°C
Operating Temperature . . . .......veun. -55°Cto +125°C
Storage TEmMPErature. ........c.oeuunn. -65°C to +150°C
CAUTION:

1. Do not apply voltages higher than Vpp and Vgg 1o any other terminal, especially
when Vgg = Vpp = OV all other pins should be at OV.

2. The digital control inputs are zener protected; however, permanent damage may
occur on unconnected units under high energy electrostatic fields. Keep unused
units in conductive foam at all times.

Information furnished by Analog Devices is believed to be accurate
and reliable, However, no responsibility is assumed by Analog Devices
for its use; nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by implica-
tion or otherwise under any patent or patent rights of Analog Devices.

FUNCTIONAL DIAGRAM
e e - -
1
! o1 /7
G A1o—dd o D ; cout /3
| SR S}
—os3 ?
KMO—-D-D—- : i) Out-2 /0
1
L——T ————— -— e an
Vss GND Voo
¢I8V) 4, {«15V)
’ 1

Address “High” makcsﬁ," to Out-1 and S3 to Out-2,
S v

ORDERING INFORMATION

AD7512):  0°Cto +75°C

AD7512K: 0°Cto +75°C

AD7512S:  -55°Cto +125°C
AD7512T: -55°Cto +125°C
PACKAGE VERSIONS

Suffix “N” Plastic DIP

Suffix “D”  Ceramic DIP

Suffix “F”  Flatpack (Special Request)

PIN CONFIGURATION (Top View)

VSSE ®
ono[ z | 13
o[
ol
ne[s] 10
nc[e 9 |s3

Voppj ? 8 Inc

Route 1 Industrial Park; P.O. Box 280; Norwood, Mass. 02062
Tel: 617/329-4700 TWX: 710/394-6577
West Coast Tel: 213/595-1783
Mid-West Tel: 312/297-8710



SPEGIFIGAT|0“8 (Vpp =+15V, Vgg = ~15 V, T = +25°C unless otherwise noted)

@ 25°C OVER SPECIFIED
PARAMETER VERSION | SWITCH TEMP. RANGE | UNITS TEST CONDITIONS
MIN [ TYP {MAX | MIN | MAX
ANALOG SWITCH
RON Alt ON 70 ] 100 2
-10VLS<Vg<+10V,Ig= 1.
RoN ¥. Vs All ON 20 % 5 =i Ne s =10 ma
a
;‘_’" Al ON +0.5 %/°C |Vg=0,1s=1.0mA
RON Mismatch Between Switches All ON 1 %
RON Mismatch Between Switches  All ON 0.01 %/°C
vs. Temperature
1. K OFF 05| 5 500 nA
-10V<YV, v
Is S, T OFF 02| 3 200 | na s <o
I LK ot 1500 [TeA | oy <+0V
Sux S, T 06| 9 600 | na i
Ioyur~Is Al 20 nA |Vp=0
DIGITAL CONTROL
VINL All 0.8 v
1.8 3.0 v
ViNH Notel KT 2.4 v
IINL or IINH All 10 nA
LK 100yp! nA
ST 1eyp| mA
CIN Al 5 pF
DYNAMIC
CHARACTERISTICS
Transition All 1.2 us
Cs Al ON 28 pF
Cs Al OFF 8 pF
Court All - 28 pF
Cg—0UT All OFF 0.5 pF
Cgg Between Switches All - 0.5 pF
Cout-ouT All - 0.5 pF
Between Switches
POWER SUPPLY
IpD 1] 100 BA L.
AllD it Lo
Iss i | i66 4A igital Inputs Low
IpD 0.15| 0.5 mA L.
All Digital 1 High
Iss 1| 100 BA L e
PRICE (1-49)
AD7512JN 8.00 S
AD7512]D 13.00 s
AD7512KN . 19.00) s
AD7512KD 15.00 S
AD7512SD 22.00 S
AD7512TD 24.00 s
NOTES:

1. A pullup resistor, typically 1-2 kQ, is required to make the AD7512] and AD7512S compatible with TTL/DTL levels. The maximum value
is determined by the output leakage current of the driver gate when in the high state.
2. Specifications subject to change without notice.



ANALOG * 3 Complete
DEVICES Log Ratio Module

PRELIMINARY TECHNICAL DATA

FEATURES

Complete Log Ratio Module

Provides Log Ratio of Current
Provides Log Ratio of Voltage
Dynamic Range of 7 Decades of Ratio

APPLICATIONS

Log Ratio or Antilog Ratio of Voltages
Log Ratio or Antilog Ratio of Currents
Absorbance Measurements (see Figure 2)

GENERAL DESCRIPTION 15k
R={ ) KpEs

Model 756 is a complete temperature compensated DC log
ratio module, containing two channels for processing input
variables. Channel 1 features a high quality FET amplifier
with bias current of only 10pA. Using this input, signals

where R represents the total feedback resistance of A3,
and Kpgg is the desired scale factor.

spanning 4 decades can be processed with less than 1% error. e DM -

By applying signals spanning up to 3 decades to channel 2, r T !
overall performance of 1% can be achieved for ratios covering o R ) i ram
2 dynamic range of 10 million to 1 (7 decades). ] 006 w9 151G :
Designed primarily for photometer applications, model 756 ! 6- +

replaces two log modules, a subtractor, and associated cir- :

cuitry. The signal sources for these applications are usually 2 A2 el
photo diodes which should be operated in the zero-volt mode O— W05
(short circuit current). When connected as shown in Figure 2, !
the summing junctions provide virtual grounds, thereby !
forcing the input currents to be the short circuit current of L
the photo diodes.

Figure 1. Functional Block Diagram of Model 756
VOLTAGE LOG RATIO

The principle of operation for voltage log ratio is identical to
that of current log ratio after the voltage signal has been con-
verted to a current. To accomplish this conversion, an external
resistor is attached from the voltage signal to the appropriate
input current terminal of the 756. Input currents are then
determined by:

PRINCIPLES OF OPERATION
CURRENT LOG RATIO

Current log ratio is accomplished by model 756 when two cur-
rents, lgg and Iref, are applied directly to the input terminals
(see Figure 1). The two log amps process these signals pro-
viding voltages which are proportional to the log of their
respective inputs. These voltages are then subtracted and
applied to an output amplifier. The scale factor, when con-
nected as shown, is 1V/dec. However, other scale factors may s = _e_l Tref = _f_z_
be achieved by using an external/feedback resistor for A3 ® Ry’ R>
instead of the internal 15kS2. The governing equation for

this optional adjustment is:

information furnished by Analog Devices is believed to be accurate Route 1 Industrial Park; P.O. Box 280; Norwood, Mass. 02062

and reliable. However, no responsibility is assumed by Analog Devices Tel: 617/329-4700 TWX: 710/394-6577
for its use; nor for any infringements of patents or other rights of third .
parties which may result from its use. No license is granted by implica- West Coast Tel: 213/595-1783

tion or otherwise under any patent or patent rights of Analog Devices. Mid-West Tel: 312/297-8710



SPECIFICAT'ONS (typical at +25°C and £15V unless otherwise noted)

Current Log Ratio
Transfer Equation

‘Fransfer Equation including
Error Terms

Voltage Log Ratio
Treansfer Equation

Transfer Fquation including
Error Terms

Paramcter

Signal Current, i '
Reference Current, iy !
Log Conformiry?

Scale Factor, K'
Bias Current, fy)

Bias Current, Iy 2
Offset Voltage, Egy *
Offsct Voltage, l:o\z
Output Offset, E ‘a3

Small Signal Responsec
i £
InA 1kHz
1A 8kHz
100pA 25kHz
Slew Rate

iin (increasing) time

co=-Klog— i) =sig
12 iy = ref
1 -1 :
cu=-K Iog - Ql'.u‘,
iz - hy2
¢ R
co=-K log ox 2
2 R
¢y = Eou
R Iba
comkfon| KT
¢2 - Eog 1
Rz b2
Value

tOnA to 100uA (4 decades)
100nA to 100pA (3 decades)
10.5% (2 decades, iy constanr)
11.0% (4 decades, i; constant)
1V £1% 20.04%/°C
10pA, doublcsIIO C
10nA, max, "l%/ C
*lmV max, ZSuV/ C
0.5mV, max, 3()pVI C max
£10mV, max, 85uv/°C

ERROR - %
REFERRED TO NPUT

iin (decreasing) time

inA to 10nA TOus 10nA to InA  200us
10nA to 100nA  25us 100nA to 10nA  50us
100nA to 1pA  25us 14A to 100nA - 25us
1uA to 100uA  20us 100puA to 1pA  20us
Noise in 10kHz B.W.
V5, INPUT 1 3uV rms
Va, INPUT 2 3uV rms
1o, INPUT 1 O.1pArms
1n, INPUT 2 20pA rms
Rated Output
Log Mode 10V at SmA

Antilog Mode $10V at 4mA

Power
Quiescent Current

3mA at 15V

Recommended Supply Mode! 915*
54d

PSRR
Package Size 15" x1.5” x0.4"
Price (1-9) $75
(10-24) $65

* Positive for positive inputs (N type),

negative for negative inputs (P type).

2 The log conformity specification is referred to input (R.T.1.). Note: 1% error R.T.1. is
equivalent to 4.3mV of error at output for K = 1V.

}Externally trimmable.

*Model 915 is 2 0.1% regulated dual 15V supply at 25mA. 1-9 price is $23. For higher
current capability consider models 904 (50mA), 902 (100mA) or 920 at 200mA.

Specifications subject to change without notice.

' SIG

-

IREF

SIG. PHOTO DIODE

REF. PHOTO DIODE

756P
1WV/DEC

e,z Absorbancs, A

Isig

A=b°'ns|=

Figure 2. Photometry Application of Model 756

&

L

TRANSFER CURVES
g IO‘T k=2
Q
2
g
3

K=-2\_g
PTYPE [ N TYPE
—INPUT CURRENT - 10 +INPUT CURRENT
___.__._)

Plot of output voltage vs. input current for
Mode! 756 connected in log mode and e =
10uA. To use the same curve for input voltage,
calculate i;, as e4/R4 (see Figure 1).

Figure 3. Typical % Error (R.T.1.) vs Isjg Over

I .
7 Decades of 39
Iref
OUTLINE DIMENSIONS
{In Inches)
-
0.410 MAX
| ——
ox:
0.20
m,,: §0 1t E)O:&;)-\\
P —f-1508 4012 | t1sa
coMo 7 = QU] Max
1ot} .58 20 a0y
1O WI/DEC

— |-o.| GRID —-"o-uossm

PIN VIEW

Pins: 0.040 +0 002 dia. spherical radius
on ends, half- hard brass, gold plated per
QQ-B-626.

Mating Socket AC1039 @ $3.00

*Ext 100k pot available from ADI

Model #79PR 100K at $3.00



LOW DRIFT, LOW NOISE OP AMP

ENERAL DESCRIPTION
b~ AD504], AD504K, AD504L, and AD504M are moderately
\ d operational amplifiers which combine ultra-low drift
d noise and extremely high gain with the frequency response
Ed slew rate of general purpose 1.C. op amps. A new double
tegrator circuit concept combined with a precise thermally-
balanced layout achieves maximum nulled offset drift below
.5uV/°C, max input noise voltage of 0.6uV (p-p), and mini-
um gain of 10°. Unity gain small signal bandwidth is 300kHz
and the slew rate is 1.2V/usec at a gain of 10. The amplifier is
externally compensated for unity gain with a single 390pF ca-
acitor; no compensation is required for gains above 500. The
D504 has fully protected inputs, which permit differential in-
put voltages of up to +Vg without voltage gain or bias current
egradation due to reverse breakdown. The output is also pro-

AD504

PIN CONFIGURATION
Top View

OFFSET

nMuULL o
/ o
o 7 Ve
\
A
woearng’ 5 \
had Q—r‘ ® outeur
e i/
\ ! s /) outeur
N\ v' FREQUENCY
wOw d\/\/ COMPENSATION

FESET FF
D»"bu a OFFSET

o 8 S
b_tg

SINVERFING
INPUT

HO

TO-99

tected from short circuits to ground and/or either supply volt-
age, and is capable of driving 1000pF of load capacitance. All
models are specified for operation over the 0 to +70°C temper-

WPosav :pnpoid mau

ature range, and are supplied in the TO-99 can package.
\

ELECTRICAL SPECIFICATIONS (Typical @ +25°C and +15VDC, unless otliierwise noted)

MODEL AD504) ADS04K ADSO4L AD304M
OPEN LOOP GAIN
Vou = £10V, Ry > 2k 250,000 min 500,000 min 10° min 10° min
@Ta =0°C 10 +70°C 125,000 min 250,000 min 500,000 min 500,000 min
OUTPUT CHARACTERISTICS
Voltage @ R, & 2k§2, TA = 0°C to +70°C 210V min (£13V typ) . . .
Load Capacitance 1000pF L . -]
Output Current 10mA min * * .
Short Circuit Current 25mA i . .
FREQUENCY RESPONSE
Unity Gain, Small Signal, C; = 390pF 300kHz . . .
Full Power Response, Cc = 390pF 1.5kHz ® * .
Slew Rate, Unity Gain, C¢ = 390pF 0.12V/usec . . .
INPUT OFFSET VOLTAGE
Initial Offset, Rg < 10k§2 2.5mV max 1.5mV max 0.5mV max 0.5mV max
vs. Temp., TA = 0°C 10 +70°C, Vg nulled  5.0uV/°C max 3.0uv/°Cmax 1.0pv/Cmax 0.5uV/C max
Ta = 0°C 10 +70°C, . A s
Vos unnulled (Note 1) 10pv/°C max 5.0uv/° Cmax  2.0uv/°Cmax 1.0uV/°C max
vs. Supply 25uV/V max 15uV/V max 10uV/V max . . 10sV/V max
@Ta =0°C to +70°C 0pvIv 25uV/V max  154V/V max 154V/V max
vs. Time 20uV/mo 1SuV/mo 10uV/mo 10uV/mo
INPUT OFFSET CURRENT
@TA=+25°C 40nA max 15nA max 10nA max 10nA max
INPUT BIAS CURRENT
Initial 200nA max 100nA max 80nA max 80nA max -
@TA = 0°Cro +70°C 300nA max 150nA max 100nA max 100nA max
vs. Temp., TA = 0°C to +70°C 300pA/°C 250pA/°C 200pA/°C 200pA/°C
INPUT IMPEDANCE
Differential 0.5M2 1.0MQ2 1.3MQ 1.3MQ
Common Mode 100MQi4pF . . .
INPUT NOISE
Voltage, 0.1Hz to 10Hz 1.0uV (p-p) * . 0.6uV (p-p) max
f = 100Hz 10nV/\/Hz (rms) * . 10nVA/Hz (rms) max
f= 1kHz 8nVA/Hz (rms) . . 9aVA/Hz (rms) max
Current, f = 10Hz 1.0pAA/Hz (rms) * * 1.3pAA/Hz (rms) max
f = 100Hz 0.6pA/\/Hz (rms) . . 0.6pAA/Hz (rms) max
f= 1kHz 0.5pA/y/Hz (tms) . . 0.3pA/\/Hz (rms) max
INPUT VOLTAGE RANGE
Differential or Common Mode, max safe Vg . - -
Common Mode Rejection, Vi = £10V 94dB min 100dB min 11048 min 110dB min
POWER SUPPLY
Rated Performance 215V . . s
Operating (5 1o 18)V e . »
Current, Quiescent 23.0mA max £3.0mA max $3.0mA max 13.0mA max
TEMPERATURE RANGE
Operating, Rated Performance 010 +70°C b . *
Storage -65°Cto +150°C . ' .
PRICE
(1-24) $11.20 $19.80 . $28.00 $30.00
(25-99 9.55 16.80 .- 21.80 23.80
{100-999) 8.40 15.30 20.40 22.00
NOTES:

! This parameter is not 100% tested. Typically, 90% of the units meet this limit.

*Specifications same as for AD504].

LINEAR IC’s
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FEATURES
Precision Input Characteristics
Low Vgs: 0.5mV max (L)
Low Vg Drift: 5uV/°C max (L)
Low Ip: 50nA max (L)
Low lgs: 5nA max (L) :
High CMRR: 90dB min (K, L)
High Output Capability
Aof = 25,000 min, 1k load (J, S)
Tmin t0 Tmax
Vo = £10V min, 1k load (J, S)

Low Cost (100 piecss)
AD741 $1.25
AD741K $2.25
AD741L $6.00
AD741S $3.30

GENERAL DESCRIPTION

The Analog Devices AD741], AD741K, AD741L and AD741S v

are specially tested and selected versions of the popular
AD?741 operational amplifier. Improved processing and
additional electrical testing guarantee the user precision
performance at a very low cost. The AD741],Kand L
substantially increase overall accuracy over the standard
*AD741C by providing maximum limits on offsect voltage drift,
"and significantly reducing the errors due to offset voltage, bias
current, offset current, voltage gain, power supply rejection,
and common mode rejection (see Error Analysis). For
example, the AD741L features maximuin offset voltage drift
of 5uV/°C, offset voltage of 0.5mV max, offset current of
5nA max, bias current of 50nA max, and a CMRR of 90dB
min. The AD741S offers guaranteed performance over the
extended temperature range of —55°C to +125°C, with max
offset voltage drift of 15uV/°C, max offset voltage of 4mV,
max offset current of 25nA, and a minimum CMRR of 80dB.

HIGH OUTPUT CAPABILITY

Both the AD741] and AD741S offer the user the additional
advantages of high guaranteed output current and gain at low
values of load impedance. The AD741] guarantees a
minimum gain of 25,000, swinging +10V into a 1kQ load
from 0°C to +70°C. The AD741S guarantees a minimum
gain of 25,000, swinging 10V into a 1kS2 load from —55°C
to +125°C.

All devices feature full short circuit protection, high gain, high
common mode range, and internal compensation. The
AD741], K and L are specified for operation from 0°C to
+70°C, and are available in both the TO-99 and mini-DIP
packages. The AD741S is specified for operation from
—55°C to +125°C, and is available in the TO-99 package.

tnformation furnished by Analog Devices is believed to be accurate
and r2"1able, However, no responsibility is assumed by Anatog Devices
for it5 us2; nor for any infringements of patents or othar rignts of third
partizs wnich may result from its use. No license is granted by implica-
ticn or otherwise under any patent or patent rights of Ana'og Devices.

Lowest Cost

GUARANTEED ACCURACY g SR LB
The vastly improved performance of the AD741J, AD741K,
AD741L and AD741S provides the user with an ideal chofce
when precision is needed and economy is a necessity. An
error budget is calculated for all versions of the AD741 (see
page 3); it is obvious that these selected versions offer '
substantial improvements over the industry-standard AD741C

‘and AD741. A typical circuit configuration (see Figure 1)

is assumed, and the various errors are computed using -
maximum values over the full operating temperature range
of the devices. The results indicate a factor of 8 improve-
ment in accuracy of the AD741L over the AD741C, a
factor of 5 improvement using the AD741K, and a factor

of 2.5 improvement using the AD741]. The AD741S,
similarly, achieves a factor of 3.5 improvement over the
standard AD741. Note that the total error has been
determined as a sum of component errors, while in actuality,
the total error will be much less. Also, while the circuit used
for the error analysis is only one of a multitude of possible
applications, it effectively demonstrates the great improve-
ment in overall 741 accuracy achievable at relatively low cost
with the AD741}, K, Lor S.

10%21%

-0
ERROR
VOLTAGE

—

=
<= .000v
b

Figure 1. Error Budget Analysis Circuit

Route 1 Industrial Park; P.O. Box 280; Norwood, Mass. 02062
Tel: 617/329-4700 TWX: 710/394-6577
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SPEC l Fl CATI 0 N S (typical @ +25°C and £15VDC, unless otherwise specified)

MODEL AD741) AD741K AD741L AD741S
OPEN LOOP GAIN .
Ry = 1k, Vg = £10V 50,000 min (200,000 typ) .
RL = 2kQ2, Vo = 210V 50,000 min (200,000 typ) 50,000 min (200,000 typ)
Over Temp Range, Tmin to Tmax,
same loads as above 25,000 min * . ¢
OUTPUT CHARACTERISTICS
Voltage @ R, = 1k, Tmin to Tmax $10V min (£13V typ) : ’
Voltage @ R, = 2kS2, Tmin t0 Tmax £10V min (£13V typ) $+10V min (213V typ)
Short Circuit Current 25mA i - e .
FREQUENCY RESPONSE
Unity Gain, Small Signal 1MHz . .
Full Power Response 10kHz ¢ *
Slew Rate. Unity Gain 0.5V/usec : *
INPUT OFFSET VOLTAGE
Initial, Rg < 10k§2 (adjustable to zcro) 3mV max (ImV typ) 2mV max (0.5mV typ) 0.5mV max (0.2mV typ) 2mV max (1mV typ)
Tmin to Tmax 4mV max 3mV max 1mV max J
Avg vs Temperature (untrimmed) 20uV/°C max . 15uV/°C max (6uV/°C typ) SuV/°C max (2uV/°C typ) 15uV/°C max (6uV/°C typ)
vs Supply, Tmin t0 Tmax 100uV/V max (30uV/V typ) 15uV/IV max (SuV/V typ) 15uV/V max (5uV/V typ) .

INPUT OFFSET CURRENT
Initial
Trmin to Tpax

50nA max (5nA typ)
100nA max

10nA max (2nA typ)
I5nA max

SnA max (2nA typ)
100A max

10nA max (2nA typ)
250A max

Avg vs Temperature 0.1nA/°C 0.20A/°C max (0.02nA/°Ctyp)  0.1nA/°C max (0.02nA/°C typ)  0.25nA/°C max (0.1nA/°C typ)
INPUT BIAS CURRENT

Initial 200nA max (40nA typ) 75nA max (30nA typ) S0nA max (30nA typ) 75nA max (30nA typ)

Tmin to Tmax 400nA max 120nA max 100nA max 250nA max

Avg vs Temperature 0.6nA/°C 1.5nA/°C max (0.6nA/°Ctyp)  1nA/°C max (0.6nA/°C typ) 2nA/°C max (0.6nA/°C typ)
INPUT IMPEDANCE

Differential 1MQ 2MQ 2MQ 2M0
INPUT VOLTAGE RANGE (Note 1)

Differential, max safc t3ov .

Common Mode, max safe t15v ¢

Common Mode Rejection,

Rs < 10k, Tmin to Tmax, Vin=%12V  80dB min (90dB typ) 90dB min (100dB typ) 90dB min (100dB typ) .

POWER SUPPLY

Ratcd Performance *i5v 4 . .

Operating (5 to 18)V (5 to 22)V (5 to 22)V (5 to 22)V

Current, Quiescent 3.3mA max (2.0mA typ) 2.8mA max (1.7mA typ) 2.8mA max (1.7mA typ) 2.8mA max (2.0mA typ)
TEMPERATURE RANGE . .

Opcrating, Rated Performance 0°Cto +70°C . -55 Cto +125°C

Storage —65°Cto +150°C . .

Notc 1:
*Specifications same as AD741].

Specifications subject to change without notice.

For supply voltages less than 15V, the absolute maximum input voltage is cqual to the supply voltage.



OUTPUT CHARACTERISTICS

The AD741J and AD741S are specially selected for high
output current capability. High efficiency output transistors,
thermally balanced chip design and precise short circuit
current control insure against gain degradation at high
current levels and temperature extremes. The AD741)
guarantees 2 minimum gain of 25,000, swinging £10V into a
1k load from 0°C to +70°C. The AD741S guarantees
minimum fain of 25,000, swinging 10V into a 1kS2 load
from —55°C to +125°C. The AD741K and AD741L are
guaranteed with the scandard 2k$2 load.
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BONDING DIAGRAM

All versions of the AD741 are available in chip or wafer form,
fully tested at +25°C. Because of the critical nature of using
unpackaged devices, it is suggested that the factory be

contacted for specific information regarding price, delivery
and testing.
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MIL-STANDARD-883

The AD7418S is available with 100% screening to
MIL-STD-883, Method 5004, Class A, B, or C. Consult
the factory for pricing and delivery.

ORDERING GUIDE

ORDER PRICE PRICE PRICE
MODEL TEMP. RANGE NUMBER (1—24) (25—-99) (100-999)
AD741} 0°C 1o +70°C AD741)* $1.85 $1.50 $1.25
AD741K 0°C to +70°C AD741K* $3.40 $2.70 $2.25
AD741L 0°C to +70°C AD741L* $9.00 $7.20 $6.00
AD741S ~55°C to +125°C AD741SH $4.95 $4.00 $3.30

*Add Package Type Letter; H = TO-99, N = Mini-DIP.
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ERROR BUDGET ANALYSIS

AD741C AD741) AD741K AD741L AD741 AD741S
PARAMETER SPEC ERROR SPEC ERROR SPEC ERROR SPEC ERROR SPEC ERROR SPEC ERR
(0°Ct0 +70°C) {0°C 10 +70°C) {0°Cr0 +70°C) (0°C to +70°C) (~55°C o +125" —33°Cro +125°Y.

Gain (Error = 10Vin/G) 15,000  650uV  25,000' 400uV 25000 400uV 25000  400uV 25,000 400uv  25,000° 400uV
Ip (Ervor = 1p x resistor mismatch)  800nA 160uv $00nA 8ouV 120nA 24uv 100nA 20uV 1500nA 3OOV 250nA souv
los (Error = Igg x 10RS2) 300nA  3000uV  100nA  1000uV  1SnA 1505V 10nA 1004V 500nA 30004V 235nA 250uv
BV /AT (Ervor = AV /AT x A7) 25uV/°C? 11254V 20uV/°C 9004V 15uV/'C  675uv  Suv/C  225pv  25uv/°C? 2500pV  1SuV/'C  1500uV
CMRR {(Ervor = 10VICMRR) 7048 33004V 80dB 10004V 90dB 3305V 904B 330V 7048 33004V 80dB 10003V
PSRR (assume a 5% power

supply variation) 150uV/V  450uV  100pV/V 3004V 1SuV/IV  45uV ISUV/IV  45uV 150uV/V 43504V 100uV/V  300uV
TOTAL 8.7mv 3.7TmV 1.6mV 11mV 12.0mV 35mV
PRICE (100 pieces) $1.00 $1.25 $2.2§ $6.00 $2.00

$3.30

! AD741) and AD741S...Open Loop Gain is guaranteed with a 1k{2 load.

AD741C and AD741..A

INPUT CHARACTERISTICS
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Common Mode Rejection vs. Frequency
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