
LM5520/LM7520 series 
dual core memory sense amplifiers 
general description 
The devices in this series of dual core sense 
amplifiers convert bipolar millivolt-level memory 
sense signals to saturated logic levels. The design 
employs a common reference input which allows 
the input threshold voltage level of both amplifiers 
to be adjusted. Separate strobe inputs provide time 
discrimination for each channel. Logic inputs and 
outputs are DTUTTL compatible. All devices of 
the series have identical preamplifier configura­
tions, while various logic connections are provided 
to suit the specific application. 

The LM5520/LM7520 has output latch capability 
and provides sense, strobe, and memory function 
for two sense lines. The LM5522/LM7522 con­
tains a single open collector output which may be 
used to expand the number of inputs of the 
LM5520/LM7520, or to drive an external Memory 
Data Register (MDR). Intended for small memo­
ries, the two channels of the LM5524/LM7524 are 
independent with two separate outputs. The 
LM5534/LM7534 is similar to the LM55241 
LM7524 but has uncommitted, wire-aRable out­
puts. The LM5528/LM7528 has the same logic 
configuration of the LM5524/LM7524 and in 
addition provides separate low impedance Test 
Points at each preamplifier output. A similar 
device having uncommitted, wire-aRable outputs 
is the LM5538/LM7538. 

features 
• High speed 
• Guaranteed narrow threshold uncertainty over 

temperature 

typical application 

Sense Amplifiers 

• Adjustable input threshold voltage 

• Fast overload recovery times 

• Two amplifiers per package 

• Molded or cavity dual-in-line package 

• Six logic configurations 

The part number ending with an even number 
(e.g., LM5520) designates a tighter guaranteed 
input threshold uncertainty than the subsequent 
odd number ending (e.g., LM5521). The remaining 
specifications for the two are identical. All devices 
meet or exceed the specifications for the corre­
sponding device (where appl icable) in the 
SN5520/SN7520 series and are pin-for-pin re­
pl'acements. 

absolute maximum ratings 
Supply Voltage ±7V 
Differential or Reference Input 

Voltage 
Logic Input Voltage 
Operating Temperature Range 

LM55XX 
LM75XX 

Storage Temperature Range 

WIRE OR 

CONN~TlONS MEMOIIYDATA 
REGISTER 

±5V 
+5.5\( 

-55°C to +125°C 
O°C to +70°C 

-65°C to +150°C 

Expanded Small Memory System 
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LM5520/LM7520 and LM55211LM7521 
electrical characteristics 
LM5520/LM5521 : The following apply for -55°C ~ T A ~ 125°C 

TEST CONOITIONS lEACH AMPLIFIER) 

DIFF. REF. STROBE GATEQ GATEQ LOGIC 
SUPPLY 

PARAMETER MIN TYP MAX UNIT 
INPUT INPUT INPUT INPUT INPUT 

OUTPUT 
VOLT. 

COMMENTS 
INOTE 3) 

Differential Input 
1018) 15 mV ±VTH 15mV +5V +5V +16 mA(Or ±5V logic Output <0 4V 

Threshold Voltage 
15 20122) mV ±VTH 15mV +5V +5V -400~AIQ) ±5V Logic Output >2.4V 

(VTH I INote 21 
35(33) 40 mV tVTH 40mV +5V +5V +16 mAIO) ±5V LQglc Output <0 4V 

40 45(47) mV ±VTH 40mV +5V +5V -400~AIQ) ±5V Logic Output >2 4V 

Differential & Reference 
30 100 ~A OV OV +525V +525V +525V !S.2SV 

Input Bias Current 

LM7520/LM7521: Thfi following apply for O°C$;TA $;70°C 

Differential Input 
1118) 15 mV tVTH 15mV +5V +5V +16 mAtO) ±5V Logic Output <0 4V 

Threshold Voltage 
15 19(22) mV ±VTH 15mV +5V +5V -400~AIQ) ±5V Logic Output >2 4V 

(VTH ) (Note 4) 
36133) 40 mV ±VTH 40mV +5V +5V +16 mAIO) ±5V Logic Output <O.4V 

40 44(47) mV ±Vnt 40mV +5V +5V -400~AIQ) ±5V logic Output >2 4V 

Differential & Reference 
30 75 ~A OV OV +525V +525V +625V ±S 25V 

Input Bias Current 

LM5520/LM5521: The following apply for -55°C$; T A $; 125°C 
LM7520/LM7521: The following apply for O°C $; T A $; 70°C 

Differential Input Offset 
05 ~A OV OV +525V +525V +525V ±525V 

Current 

Logic "1" Input Voltage 
(Strobes) 2 V 40mV 20mV +2V +475V -400jJAIQ) :!:5V Logic Output >2 4V 
(Gate a) 2 V 40mV 20mV OV +2V +16 mAIO) :!:5V Logic Qutput <0.4V 
(Gate a) 2 V 40mV 20mV OV OV +2V +16 mAIO) !5V Logic Output <0 4V 

Logic "0" Input Voltage 
(Strobes) 08 V 40 mV 20mV +OSV +4.7&V +16 mAIO) ±5V Logic Output <0.4V 
(Gate a) 08 V 40 mV 20mV OV +O.SV -400~IQ) ±5V Logic Output >2 4V 
(Galea) 08 V 40 mV 20mV OV OV +0 BV -400~AIO) ±5V Logic Output >2 4V 

Logic "0" Input Current -1 -16 mA 40mV 20mV +04V +04V +04V ±S 25V Each Input 

Logic "1" Input Current 5 40 "A OV 20mV +24V +525V +24V ±S 25V Each Input 
(Strobe & Gate Q) 02 1 mA OV 20mV +525V +525V +525V ±52&V Each Input 
(Gate OJ 5 40 "A 40mV 20mV +52&V +24V ±& 2&V 

02 1 mA 40mV 2QmV +525V +525V ±525V 

Logic "1" Output Voltage 
(Strobe) 24 39 V 4QmV 2QmV +20V +525V -400~AIQ) ±475V 
(Gate Q) 24 39 V 40mV 20mV OV +0 BV -400~AIQ) ±475V 
(Gate a) 24 39 V 40 mV 2QmV +4.75V OV +0 BV -400~AIQ) ±475V 

Logic "0" Output Voltage 
(Strobe) 025 040 V 40mV 20mV ~.8V +475V +16 mAIO) ±475V 
(Gate aJ 025 040 V OV 20mV OV +2V +16 mAIO) ±475V 
(Gate a) 025 040 V OV 20mV OV OV +2V +16mA(Q) ±475V 

a Output Short 
-3 -4 -5 mA OV 20mV OV OV OVIQ) ±525V 

Circuit Current 

Q Output Short 
-21 -28 -35 mA OV 20mV OV OV OV OVIO) ±S 25V 

CirCUit Current 

V+ Supply Current 21 35 mA OV 20mV OV OV OV ±525V 

V- Supply CurreQt 13 -18 mA OV 20mV OV OV OV ±S 2SV 

Note 1: For O"C $; T A $; 70°C operation, electrical. characteristics for LM5520 and LM5521 are 
guaranteed the same as LM7520 and LM7521, respectively. 
Note 2: Limits in parentheses pertain to LM5521, other limits pertain to LM5520. 
Note 3: Q or Q in parentheses indicate Q or Q logic output, respectively. 
Note 4: Limits in parentheses pertain to LM7521, other limits pertain to LM7520. 
Note 5: Positive current is defined as current Into the referenced pan. 
Note 6: Pin 1 to have ~1 00 pF capacitor connected to ground. 
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LM5520/LM7520 and 
electrical characteristics 
LM5520/LM5521 and LM7520/LM7521: 

PARAMETER MIN 

AC Common-Mode 
Input FIring Voltage 

Propagation Delays 

D,fferent,al Input to 
Logical "1" a Output 

DifferentIal Input to 
Logical "0" a Output 

Differential Input to 
Logical "1" a OutPUt 

Differential Input to 
logical "0" Q Output 

Strobe Input to 
Logical "1" Q Output 

Strobe Input to 
Logical "0" Q Output 

Strobe Input to 
logical "1" Q Output 

Strobe Input to 
Logical "0" Q Output 

Gate a I nput to 
Logical "1:' Q Output 

Gate a Input to 
Logical "0" a Output 

Gate a Input to 
Logical "," Q Output 

Gate a Input to 
Logical "0" a Output 

Gate a Input to 
Logical "1" 5. Output 

Gate Q Input to 
Logical "0" a Output 

Dlff Input Overload 
Recovery Time 

Common-Mode Input 
Overload Recovery 
Time 

Min Cycle Time 

LM55211LM7521 

The following apply for T A = 25°C, V+ = 5V, V- = -5V 

TEST CONOITIONS 

STROBE 
Q 

DIFF. REF. AND 
TVP MAX UNIT 

INPUT INPUT GATE 
LOGIC 

INPUTS 
OUTPUT 

'25 V PULSE 20mV +5V SCOPE 

20 40 ns 20mV 

28 ns 20mV 

36 ns 20mV 

28 55 ns 20mV 

10 30 ns 20mV 

20 ns 20mV 

33 ns 20mV 

16 55 ns 20mV 

12 20 ns 20mV 

6 ns 20mV 

17 ns 20mV 

19 30 ns 20mV 

12 ns 20mV 

6 20 ns 20mV 

10 ns 

5 ns 

200 ns 

ACTEST 
CIRCUIT 

t 

I 

I 

I 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 
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LM5520/LM7520 and LM55211LM7521 

schematic diagram 

" O------1~--.. ____ _, 

GAlA o--+--+l--===t~==!:::~=t-------, 

connection diagram 

STIIOB£ GATE OUTPlITOlmUTSTAOBf GATE 
v· A Q Q Ii B II. GND 

COT L.....--' 
DIFFERENTIAL 

INPtJTA 
~ 
A£FUENtE 

INPUT 

TOP VIEW 

'-..---' 
DifFERENTIAL 

INPUT 8 

Order Number LM5520J or LM7520J 
Sea Package 17 

Order Number LM7520N 
See Package 23 

Order Number LM5521J or LM7521J 
See Package 17 

Order Number LM7521N 
See Package 23 

OUTPUT 

• 



LM5520/LM7520 and LM55211LM7521 
AC test circuit (1) 

DiffERENTIAL 
111'111 

ST~OB£ 
INPUT 

" ---.., 
I 

»--::::1~)o--'-__ !~"'-+_+-<l:UTPUT 
I 
I 
I 
I 

p..'f""'--+_ .... -<laUTPUT 

*Includmg ligand probe 

voltage waveforms (1) 

~~
--- ... ' 

~~ W~ ~~ ro~v 

DIFfERE~::~~ f-"l00n,"" ~JDO",- ---------t Oil 

~': I ___ ~ __ -" 

, 511 1 : 1511 1511 15", 

ST, .. " .. ,,~>oo .. ~ ~"' 
I I I I I 

A~ I---~ :--, £~ I--~ ~f 

~"~." I lW 15\1 I 1511 I 151/ 

OUTPU10 I I I I I I 
I I I I 

OUT'UTn~ : ~~.L C-
: \:i.....t15V : ~15V 

c~ ~I \ G~ ~: I 

I -.: \.-0 --l 1--11 
1 Pulse generator characreflstlcs 

ZOUT '" !lon, t, "I, =15±5ns,PRR= 1 MHz 
2 Propagation delays 

A= Dtfferentlal mputto logtcal "1" output 0 
B'" DifferentIal mput to logical "0" output n 
C" Differential mput to logical "0" output 0. 
0= Differential mput to logical "1" output n 
E" Strobe IIlput to logical "1" output n 
F '" Strobe mput to logU:31 "0" Olltput n 
G " Strobe Input to logical "0" output 0: 
H " Strobe Input to logical "1" output 0: 

AC test circuit (2) 

" ----, 
»--::::~~)o-... __ ~:'3'--<~_-I---o :UT'UT 

I 
I 
I 
I 

p..'p" __ I-_ .... -ogUT'UT 

"Includmll Ilg and probe 

voltage waveforms (2) 

~-------" 
GATE II 
INPUT 1SV 15V, 

~IOO"~ OV 

£!iE, , ----" 
GATE Ii I I 
INPUT 15V I I 15V 

1--+3OCI,,"~ OV 

I I I I 
I A...-j .....- I I 
I I ~ t---ra 

I 15V i I 15V : 

t-I : 

E-.! .....-: r ~o~ 
~ ••.. I Q~,,~ 

ounUTli ~'5V~15V 

1 Pulse generator characteristiCS 
ZOUT : bOn, t,:4 =15±5 nS,PAR '" 1 MHz 

2 Propagation delays. 
A" Gate n Input to logical "0" output 
B " Gate n IIIput to logical "1" output 
C = Gate Q Input to luglcal "1" output 
D = Gate n Input to logical "0" output 
E = Gate 0: Input to logical "0" output 
F " Gate 0: mput to logical "1" output 
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LM5522/LM7522 and LM5523/LM7523 
electrical characteristics 
LM5522/LM5523: The following apply for -55°C::; T A ::; 125°C (Note 1) 

TEST CONDITIONS (EACH AMPLIFIER) 

PARAMETER MIN TV. MAX UNIT 
DIFF. REF. STROBE GATE lOGIC SUPPLY 

COMMENTS INPUT INPUT INPUT INPUT OUTPUT VOLT . 

Differential Input 10181 15 mV tVTH tSmV +5V +5V -400J.l,A ±5V Logic Output >2 4V 

Threshold Voltage 15 201221 mV ±VTH 15mV +5V -I'5V +16mA ±5V Logic Output <0 4V 

(Vnl) (Note 2) 
351331 40 mV tVTH 40mV +5V +5V -400IJ,A ±5V Logic Output >2 4V 

40 451471 mV ±VTH 40mV +5V +5V +16mA ±5V Logic Output <0 4V 

Differential & Reference 
30 

Input BIas Current 100 "A OV OV +525V +525V t5.2SV 

LM7522/LM7523: The following apply for O°C::; T A ::; 70°C 

DifferentIal Input 11181 15 mV iVTH 15mV +5V +5V -400 p.A ±5V Logic Output >2.4V 

Threshold Voltage 
15 191221 mV iVTH 15mV +5V +5V +16mA ±5V Logic Output <O.4V 

(VTH ) INote31 361331 40 mV iVTH 40mV +5V +5V -400J.l.A ±5V logic Output >2.4V 
40 44(47) mV iVTH 40mV +5V +5V +16mA ±6V logic Output <0 4V 

Differential & Reterence 
30 

Input Bias Current 75 "A OV OV +525V +5.25V tS 2SV 

LM5522/LM5523: The following apply for -55°C::; T A::; 125°C 

LM7522/LM7523: The following apply for O°C::; T A ::; 70°C 

Dlff Input Offset Current 05 "A OV OV +5.25V +525V ±52SV 

Logic "1" Input VOltage 
(Strobes) 2 V 40mV 20mV +2V +475V +16mA ±5V Logic Output <0 4V 
(Gate) 2 V 40mV 20mV OV +2V -400v.A ±5V Logic Output >2 4V 

Logic "0" Input Voltage 
(Strobes) 08 V 40mV 20mV >{l8V +4.75V -400 "A ±5V Logic Output >2.4V 
(Gate) 0,8 V 40mV 20mV OV +O.SV +16mA ±5V Logic Output <0.4V 

Logic "a .. Input Current -1 -16 mA 40mV 20mV >{l4V >{l4V ±5.2SV Each Input 

Logic "1" Input Current 

(Strobes) 40 "A OV 20mV +2.4V +S.2SV ±5.25V 
1 mA OV 20mV +52SV +525V ±S.25V 

(Gate) 40 "A 40mV 20mV +525V +2.4V ±5.25V 
1 mA 40mV 20mV +52SV +S.2SV ±S 2SV 

Logic "'" Output Voltage 2.4 3. V 40mV 20mV >{l8V +2V -400 JJ.A ±4.75V 

Logic "0" Output Voltage 
(Strobes) 025 0.40 V 40mV 20mV +2V +4.75V +16mA ±4.75V rle PinS 10 and 12 
(Gatel 025 0.40 V 40mV 20mV OV >{l.8V +16mA ±4.75V Tie PinS 10 and 12 

Output Short CircUit 
-21 -28 -3.5 mA 40mV 20mV OV +S.25V OV ±5.25V Tie PinS 10 and 12 

Current 

Output Leakage Current 0.01 250 "A OV 20mV OV +2V +5.25V ±475V 

V+ Supply Current 23 36 mA OV 20mV OV OV ±5.25V 

V- Supply Current -13 -18 mA OV 20mV OV OV ±5.25V 

LM5522/LM5523 and LM7522/LM7523: The following apply for T A = 25°C, V+ = 5V, V- = -5V 

AC Common Mode Input 
±25 V PULSE 20mV +5V +5V SCOPE 

Flrmg Voltage 

PropagatIon Delays 
Differential Input to 

26 os 20mV AC Test CirCUit 
logical" 1" Output 

DifferentIal Input to 
21 45 "S 20m" AC Test CirCUit 

LogIcal "0" Output 

Strobe Input to 
22 "S 20mV AC Test Circuit 

Logical "'" Output 

Strobe Input to 
12 40 "S 20mV AC Test CirCUIt 

Logical "0" Output 

Gate Input to 
4 "S 20mV AC Test Circuit 

Logical "'" Output 

Gate Input to 
15 25 "S 20mV AC Test CIrcuit 

Logical "0" Output 

Differential Input Over· 
10 "S load Recovery Time 

Common Mode Input 
Overload Recovery 5 "S 

Time 

Min Cycle Time 200 "S 
Note 1. For 0° C ~ T A ~ 700 e operation, electrical characteristics for LM5522 and LM5523 are guaranteed th~ same as LM7522 and LM7523, 
respectively 

Note 2: Limits In parentheses pertaIn to LM5523, other limits pertain to LM5522 

Note 3. Limits In parentheses pertain to LM7523, other limits pertain to LM7522 
No-te.4· Positive current IS defined as current mto the referenced pin 

Note 5: Pin 1 to have:? 100 pF capacitor connected to ground 



LM5522/LM7522 and LM5523/LM7523 

schematic diagram connection diagram 

IIEFERENCE f< 
• N'UT ,-

r 
glffllll."A~ i 

IIIPUT,t,l 

}--+---_+OCE~T 

" OUTPUT 

AC test circuit 

DtfFEflEMTlAl 
IN'IIT 

STROlE 
IN'UT 

voltage waveforms 

~~
------ ... ' 

!DIIIV ZOm. 20 "'v tGmll 

OIFfElIlNTIAL I I I I 01/ 

I"'UT --..j 100.. I- ~3IB"'-----I 
1 I _________ 3\1 

~15V £::'i~;------
STRDBEINI'UT----'!'··: : ~~.-- IC-OV 

,---+--3ID"'~ -----l laDnI I---

~: a ~: ~--3V 
15V I I I I 1511 '''''''''' -f I --I 1--' ..... --i I I ~" 

£---1 I--A--t i I I C I r-' i~ f-F 

~'I~" .- '5V 1511 '511 1511 1511 '511 
LOGIC 

DUWUT 

TOP VIEW 

"---,...----' 
OIFFEIIENThU 

111'1111 

Order Number LM5522J or LM7522J 
Se. Packag. 17 

Order Number LM7522N 
See Package 23 

Order Number LM5523J or LM7523J 
See Package 17 

Order Number LM7523N 
See Package 23 

li,FINCLUDING TA 
.. "" .. ' 

... 

1. One strobe IS grounded when the other stdo IS bemgtested 
2. Pulse generator characteristics. 

ZOUT = 50n, t, = tt" 15 ±5ns, PRR = 1 MHz 
3.Propag&tlondelays: 

A =,D,tferantlal mputto logical "0" output 
B=DtfferentlalmplittololPcal"'''output 
C =Stl1lbe mputto logical "0" output 
D=Strobemputtologlcal"1"output 
E= Gatemputto logical "1" output 
F = Gate mputto logical "0" output 
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LM5524/LM7524 and LM5525/LM7525 
electrical characteristics 
LM5524/LM5525: The following apply for -55°e ~ TA ~ 125°e (Note 1) 

TEST CONDITIONS lEACH AMPLIFIERI 

PARAMETER MIN TYP MAX UNIT 
DIFF. REF. STROBE LOGIC SUPPLY 

COMMENTS 
INPUT INPUT INPUT OUTPUT VOLT. 

Differential Input 
10181 15 mV tVTH 15mV +5V +16mA ±5V LogiC OutPUt <04V 

Threshold Voltage 
15 201221 mV tVTH 15mV +5V -400~A ±5V LogiC OutPUt >2 4V 

IVTH I INote 21 
351331 40 mV :!:VTH 40mV +5V +16mA ±5V LogiC Output <0 4V 

40 451471 mV :!:VTH 40mV +5V -400~A ±5V LogiC Output >2 4V 

Differential 81 Ret:erence 
30 100 ~A OV OV +525V t525V 

Input Btas Current 

LM7524/LM7525: The following apply for oOe ~ TA ~ 700 e 

Differential Input 
11181 15 mV- ±VTt-i 15mV +5V +16mA ±5V:!:S% LogiC Output <0 4V 

Threshold Voltage 
15 191221 mV tVTH 15mV +5V -400~A t5V ±5% LogiC Output >2 4 V 

361331 40 mV tVTH 40mV +5V +16mA ±5V ±S% LogiC Output <0 4 V 
NTH) (Note 3) 40 441471 mV ±VTH 40mV +5V -400~A ±5V ±S% LogiC Output >2 4 V 

D,fferentlal & Reference 
30 75 ~A 

Input 81as Current 
OV OV +525V ±525V 

LM5524/LM5525: The following apply for -55°e ~ TA ~ 125°e 
LM7524/LM7525: The following apply for oOe ~ T A ~ 700 e 

0lt1 Input Offset Current 0.5 ~A OV OV +525V ±525V 

LogiC "'" Input Voltage 2 V 40mV 20mV +2V -400~A ±5V LogiC Output >2 4V 

logiC "0" Input Voltage 08 V 40mV 20mV +O.8V +16mA ±5V LogiC Output <O.4V 

LogiC "0" Input Current -1 -16 mA 40mV 20mV +O.4V ±525V 

logiC "'" Input 5 40 ~A OV 20mV +24V ±525V 
Current 0.02 1 mA OV 20mV +5.25V ±5.25V 

logiC "'" Output Voltage 2.4 3.9 V 40mV 20mV +20V -4OO.A ±415V 

logiC "0" Output Voltage 025 0.40 V 40mV 20mV +O.8V +'6mA ±415V 

Output Short Circuit 
-21 

Current 
-28 -3.5 mA 40mV 20mV +525V OV ±5.25V 

V+ Supply Current 29 40 mA OV 20mV OV ±52SV 

V- Supply Current -13 -18 mA OV 20mV OV ±525V 

LM5524/LM5525 and LM7524/LM7525: The following apply for T A = 25°e, V+ = 5V, V- = -5V 

AC Common·Mode Input 
±2.,S V PULSE 20mV +5V SCOPE 

FIring Voltage 

PropegBtlon Delays 

Differential Input to 
20 40 ns 20mV AC Test Circuit 

Logical "1" Output 

Differential Input to 
28 ns 20tnV AC Test Circuit 

Logical "0" Output 

Strobe Input to 
10 30 ns 20mV AC Test Circuit 

Logical "1" Output 

Strobe Input to 
20 ns 20mV AC Test CirCUit 

Logical "0" Output 

Differential Input Over-
10 ns 

load Recovery Time 

Common-Mode Input 

Overload Recovery 5 ns 
Time 

Mm Cycle Time 200 ns 

Note 1: For OoC ~ TA ~ 70°C operation, electrocal characteristics for LM5524 and LM5525 are 
guaranteed the same as LM7524 and LM752~ respectIvely. 
Note 2: LImits in parentheses pertain to LM5525, other limIts pertain to LM5524. 
Note 3: LImIts In parentheses pertain to LM7525, other limits pertain to LM7524. 
Note 4: Positive current is defmed as current into the referenced pin. 

Note 6: Pin 1 to have 2100 pF capacitor connected to ground. 



lM5524/LM7524 and LM5525/LM7525 

schematic diagram connection diagram 

millE OUTPtIT OU""" m_ 10 
or- A ... ' .. 1 • • COllI "Dt 

CtXT '-.."..---' 

DlfflRl"'1AL 
_. - + .......,.... 

IIEflER'ICI --. 
TOP VIEW 

'-..--J 
DlFFlIIIIITIAl 

"'OTI 

Order Number LM5524J or LM7524J 
See Pac:kaga 17 

Order Number LM7524N 
Sea Package 23 

Order Number LM5525J or LM7625J 
Sea Package 17 

Order Number LM7526N 
See Package 23 

AC test circuit voltage waveforms 

OlfFlRlNTIAL STROll 
INNl IIPUT 

,--.-OV'SY 

ISlfHIICLUOllO I JlO AWP ",DIE 

.. FFERIIITIAL ..t;;:;'\.1I.V ~---"'.v 
I~ ~---u-/i ~IV 

--, I .... ~ f4---... ---! 

~~-------" 
ISV 1 : llV IIV 1111 

rrROIElll'UT J---t--",-+---I --'I I IV 
I I ----.j , •• I----

A--t ~..... 1-1 c--l ~ ---l t-- 0 

~I~' UMltt ISII nil 'w 1111 
OUTPUT 

1. Pulse ganantor chlractenma: 
louT -&On.t.."ft =1&±&ns,PRR"" MHz 

Z. ProJllptHllI dilly,: 
A= DlffartDbII Input to IOgICIl "1" output 
B=Ddfenlntnlllllputto .... .,..'Dlltput 
C-Stronmputtologlw N 1"output 
D .. Strobl mpHt to lOgical HO" oatput 
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LM5528/LM7528 and LM5529/LM7529 
electrical characteristics 
LM5528/LM5529 : The following apply for -55°C::; T A ::; 125°C (Note 11 

TEST CONDITIONS lEACH AMPLIFIER) 

PARAMETER MIN TYP MAX UNIT 
DIFF. REF. STROBE LOGIC SUPPLY 

COMMENTS 
INPUT INPUT INPUT OUTPUT VOLT. 

Differential Input 
1018) 15 mV ±Vnl 15mV +5V +16mA ±5V Logic Output <0 4V 

Threshold Voltage 
15 201221 mV tVTH lSmV +5V -400 "A ±5V Logic Output >2 4 V 

(VTH ) (Note 2) 
35133) 40 mV ±Vni 40mV +5V +16mA ±5V Logic Output <0 4V 

40 451471 mV tVni 40mV +5V -400 "A ±5V Logic Output >2 4V 

Differential & Reference 
30 100 "A OV ov +5.25V ±S 25V 

Input Bias Current 

LM7528/LM7529: The following apply for oOe::; T A ::; 70°C 

Differential Input 
1118) 15 mV ±VTH 15mV +5V +16mA ±5V Logic Output <0 4V 

Threshold Voltage 
15 191221 mV ±VTH 15mV +5V -400 "A ±5V Logic Output >2 4V 

36133) 40 mV tVTH 40mV +5V +t6mA ±5V logic Output <0 4V 
(VTH) (Note 3) 

40 44147) mV tVTH 40mV +5V -400 "A ±5V Logic Output >2 4 V 

Differential & Reference 
30 75 "A OV OV +525V ±S 25V 

Input Bias Current 

LM5528/LM5529: The following apply for -55°C::; T A::; 125°C 
LM7528/LM7529 : The following apply for oOe::; T A ::; 70°C 

Dlff I nput Offset Current 05 "A OV OV +525V ±525V 

Logic "1" Input Voltage 2 V 40mV 20mV +2V -400 "A ±5V Logic Output >14V 

Logic "0" Input Voltage 08 V 40mV 20mV +D8V +16mA :t5V Logic Output <0 4V 

Logic "0" Input Current -1 -1.6 mA 40mV 20mV +D4V ±525V 

Logic "1" Input 5 40 "A OV 20mV +24V ±5_25V 
Current 0.02 1 mA OV 20mV +5.25V ±525V 

Logic "1" Output Voltage 2.4 3.9 V 40mV 20mV +20V -400 "A ±475V 

Logic "0" Output Voltage 0.25 040 V 40mV 20mV +0 av +16mA ±475V 

Output Short CirCUit 
-21 -28 -35 mA 40mV 20mV +525V OV ±525V 

Current 

V'" Supply Current 29 40 mA OV 20mV OV ±525V 

V- Supply Current -13 -18 mA OV 20mV OV ±5.25V 

LM5528/LM5529 and LM7528/LM7529: The following apply for T A = 25°C. V+ = 5V. V- = -5V 

AC Common-Mode Input 
±25 V PULSE 20mV +5V SCOPE 

FIring Voltage 

Propagation Delays 

Differential Input to 
20 40 ns 20mV AC Test CirCUit 

Logical "1" Output 

Differential Input to 
28 

Logical "0" Output 
ns 20mV AC Test CirCUit 

Strobe Input to 
10 30 

Logical "1" Output 
ns 20mV AC Test CircUit 

Strobe Input to 
20 ns 20mV AC Test CirCUit 

Logical "0" Output 

Differential Input Over· 
load Recovery Time 

10 ns 

Common-Mode Input 
Overload Recovery 5 ns 
Time 

Min. Cycle Time 200 ns 

Note 1: For oOe ::;; T A ::;; 700e operation, electrical characteristics for lM5528 and LM5529 are 
guaranteed the same as LM7528 and LM7529 respectively. 
Note 2: Limits In parentheses pertain to LM5529, other limIts pertain to LM5528. 

Note 3: limits In parentheses pertain to LM7529, other ltmlts pertain to LM7528. 

Note 4: Positive current is defined as current Into the referenced pin. 

Note 5: Pin 1 to have 2:100 pF capacitor connected to ground. 

Note 6: Each test POint to have::;; 15 pF capacitive load to ground. 



LM5528/LM7528 and LM5529/LM7529 

schematic diagram connection diagram 

,.<>------..---.... -----, 

r 
DifFERENTIAL I 

IN'UT A ~ 

l 

J---1r-----+-o< . ., 

STROBE A <>---+---I+--++--J 

r 
DIffERENTIAL I 

INPUTB l 
L 

STROBEIo---+-------+---J 

AC test circuit 

OIHEREIiTlAl 
INPUT 

~-_-O\l+-5V 

TEST TEST 
POINT STROlE OUrnJT DunUT STROlE ,olin 

" A A A I • • 

C. XT \.............. ~ ~ DifFERENTIAL 
IN'UTI 

DIFFERElfTiAl 
IN'UTA 1,.,IIT 

TOP VIEW 

Order Number LM5528J or LM7528J 
See Package 17 

Order Number LM7528N 
See Package 23 

Order Number LM5529J or LM7529J 
See Package 17 

Order Number LM7529N 
See Package 23 

voltage waveforms 

~~
--- ... ' 

DIffERENTIAL 20m\! tomV za",\1 28",Y 

IN'UT I . : i : OV 

-----1'OO"'~ r--------lOOn.--------., 
, I 

~ ~1~~----JV 

STRO.EIN~~lDD.~~~ ··I~nI ~ov 

~.~ r-- i' ~<-i:-----<:' 
lOGIC 15V lSV 1 SV 15V 

OUnUT 

1 Pulse generator characteristics 
ZOUT = 50n, t.- :If =15±5 os, PRR" 1 MHz 

2 Propagation delays 
A '" Differential mput to logical "1" output 
B '" Differential mput to logical "0" output 
C '" Strobe Input to logical "1" output 
0'" Strobe mput to logIcal "0" output 
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LM5534/LM7534 and LM5535/LM7535 
electrical characteristics 
LM5534(LM5535 : The following apply for -55°C:S; T A :S; 125°C (Note 1) 

TEST CONDITIONS (EACH AMPLIFIERI 

PARAMETER MIN TYP MAX UNIT 
DIFF. REF. STROBE LOGIC SUPPLY 

COMMENTS 
INPUT INPUT INPUT OUTPUT VOLT. 

Olfferentlal Input 
10181 15 mV !.VTH 15 mV +5V +525V 15V Logic Output <250 IJ.A 

Threshold Voltage 
15 201221 mV tVTH 15mV +5V +20 rnA ±5V LogIC Output <0 4 V 

(VTH ! (Note 21 
35133) 40 mV ±VTH 40mV +5V +525V ±5V LogiC Output <250 IJ.A 

40 451471 mV tVTH 40mV +5V +20mA ±5V logiC OutPUt <0 4V 

Differential & Reference 
30 100 "A Input Bias Current 

OV OV +525V ±525V 

LM7534(LM7535: The following apply f~r O°C:S; T A :S; 70°C 

Differential Input 
1118) 15 mV ±VTH 15 rT'V +5V +5.25V ±5V LogiC Output <250 IJA 

15 191221 mV ±VTH 15mV +5V +20mA ±SV LogiC Output <0 4V 
Threshold Voltage 

361331 40 mV ±VTH 40mV +5V +525V ±5V LogiC Output <250 JJA 
(VTH I (Note 3) 

40 441471 mV ±VTH 40mV +5V +20mA ±5V logiC Output <0 4V 

Differential & Reference 
30 75 "A Input Bias Current 

OV OV +525V ±525V 

LM5534(LM5535: The following apply for -55°C:S; T A :S; 125°C 
LM7534(LM7535: The following apply for O°C:S; T A :S; 70°C 

Dlff Input Offset Current 05 "A OV OV +525V 1525V 

LogiC "0" Input Voltage 0.8 V 40mV 20mV +08V +5.25V ±5V LogiC Output <250 IJ.A 

LogiC "1" Input Voltage 2.0 V 40mV 20mV +2.0V +20 mA :t5V LogiC Output <0.4V 

LogiC "0" Input Current -1 -1.6 mA 40mV 20mV +O.4V ±5.25V 

LogIC "1" Input 5 40 "A OV 20mV +2.4V ±525V 

Current 0.02 1 mA OV 20mV +525V ±525V 

LogiC "0" Output Voltage 0.25 0.40 V 40mV 20mV +2V +20 mA ±4.75V 

Output Leakage Current 0.01 250 "A 40mV 20mV +O.8V +525V ±475V 

_ V+ Supply Current 28 38 mA OV 20mV OV ±525V 

V- Supply Current -13 -18 mA OV 20mV OV ±525V 

LM5534(LM5535 and LM7534(LM7535: The following apply for T A = 25°C, V+ = 5V, V- = -5V 

AC Common-Mode Input 
12.5 V 

FIring Voltage 
PULSE 20mV +5V SCOPE 

Propagation Delays 

Differential Input to 
24 ns 20mV AC Test Circuit 

Logical"'" Output 

Differential Input to 
20 40 

Logical "0" Output 
ns 20mV AC Test CircuIt 

Strobe Input to 
16 

Logical"'" Output 
ns 20mV AC Test CirCUit 

Strobe Input to 
10 30 

Logical "0" Output 
ns 20mV AC Test Circuit 

Differential Input Over· 
10 ns 

load Recovery Time 

Common-Mode Input 
Overload Recovery 5 ns 
Time 

Min. Cycle Time 200 ns 

Note 1: For OOC :S;TA :S;70oC operation, electrical characteristics for LM5534 and LM5535 are 
guaranteed the same as LM7534 and LM7535 respectively 
Note 2: Limits In parentheses pertain to LM5535, other limits pertain to LM5534. 

Note 3: Limits In parentheses pertain to LM7535, other limits pertain to LM7534. 

Note 4: Positive current is defined as current into the referenced pin. 

Note 5: Pin 1 to have 2: 100 pF capacitor connected to ground. 



LM5534/LM7534 and LM5535/LM7535 

schematic diagram connection diagram 

,.o------.---t------, 

""",,,,{. INPUT 

DlffERENTJAL{ 
limIT A 

AC test circuit 

DlfF£IIENTIA~ 

""" 

J-----i-----t-o, ... 

STROle 
INPUT 

.----.-<l V'=5V 

15pfiNClUDINO 

IJ'GANo'ROIE 

STAOBE DunUT 
y. A A 

OUTPUT STROBE NO 
8 I CONN 

CEXT '--....,,--I - + ~ 
OlffERENTIAl '-...---' OIFf[REIITlAl 

'N'UTA Ile~:~:u INPUTB 

TOP VIEW 

Order Number LM5534J or LM7534J 
See Package 17 

Order Number LM7534N 
See Package 23 

Order Number LM5535J or LM7535J 
See Package 17 

Order Number LM7535N 
See Package 23 

voltage waveforms 

~~
-- ... ' 

DIFfERENTIAL 2DttIY 20 "'v 20mV 20mY 

INPUT 1 I : i ov 
---i 100 .. t--- ~3GO"'---I 

I I 
~ ~,~---lV 

STROIEI~~3UD"'~'---!~ .~~ .. ~ov 
I -i 1--' :-I 1--, 

"~ r::----'~ z-:::-
~ISV ~15V 

1. Pulse generator charactetlStlcs 
ZOUT '" 50fl., t, '" tt '" 15 ±5 os, PRR" 1 MHz 

2. Propagation delays. 
A" D,fferenltalmputtologlcal "0" output 
8" Dlfferentlalmputto logical "1" [lutput 
C" Strobe mput tologteal "O"outpllt 
o =SttobemputtoIGglcal"1"output 
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LM5538/LM7538 and LM5539/LM7539 
electrical characteristics 
LM5538/LM5539 : The following apply for -55°C:::; T A :::; 125°C (Note 1) 

TEST CONDITIONS (EACH AMPLIFIERI 

PARAMETER MIN TYP MAX UNIT 
DIFF. REF. STROBE LOGIC SUPPLY 

COMMENTS 
INPUT INPUT INPUT OUTPUT VOLT. 

Differential Input 
10(BI 15 mV ±VTH 15mV +5V +525V ±5V Logic Output <250 IJ.A 

Threshold Voltage 
15 20(221 mV tVTH 15mV +5V 1-20mA ±5V logic Output <0 4V 

(VTH ) (Note 2) 
35(331 40 mV ±VTH 40mV +5V +525V ±5V logic Output <250 p.A 

40 45(471 mV ±VTH 40mV +5V +20mA ±5V Logic Output <0 4V 

Differential & Reference 
30 100 ~A OV OV +525V ±5.25V 

Input Bias Current 

LM7538/LM7539 : The following apply for O°C:::; T A :::; 70°C 

Differential Input 
11(BI 15 mV tVTH 15mV +5V +5.25V '5V Logic Output <250 p.A 

Threshold Voltage 
15 19(221 mV ±VTH 15mV +5V +20mA ±5V Logic Output <O.4V 

(VTH) (Note 3) 
36(331 40 mV ±VTH 40mV +5V +5.25V ±5V Logic Output <250 JJ.A 

40 44(471 mV ±VTH 40mV +5V +20mA ±5V logic Output <O.4V 

Differential & Reference 
30 75 ~A OV OV +5.25V '525V 

Input Bias Current 

LM5538/LM5539 : The following apply for -55°C:::; T A :::; 125°C 
LM7538/LM7539: The following apply for O°C:::; T A :::; 70°C 

Dlff. Input Offset Current 0.5 ~A OV OV +S.25V ±S 25V 

Logic "'" Input Voltage 2 V 40mV 20mV +2V +20mA ±5V Logic Output <0 4 V 

Logic "0" Input Voltage O.B V 40mV 20mV +O.BV +S 2SV ±5V Logic Output <250 JJA 

Logic "0" Input Current -1 -1.6 mA 40mV 20mV +O.4V ±525V 

Logic "1" Input 5 40 ~A OV 20mV +2.4V ±5.25V 
Current 0.02 1 mA OV 20mV +5.25V ±5.25V 

Logic "0" Output Voltage 0.25 0.40 V 4QmV 20mV +2.0V +20mA ±415V 

Output Leakage Current 0.01 250 ~A 40mV 20mV +O.SV +5,25V ±4.15V 

V+ SupplV Current 2B 38 mA OV 20mV OV ±5.25V 

V- SupplV Current -13 -18 mA OV 20mV OV ±5.25V 

LM5538/LM5539 and LM7538/LM7539: The following apply for T A = 25°C, V+ = 5V, V- = -5V 

AC Common-Mode Input 
'2.5 V 

F Inng Voltage 
PULSE 20mV +5V SCOPE 

Propagation Delavs 

Differential I nput to 
24 

logical "1" Output 
n. 20mV AC Test CirCUit 

DIfferential Input to 
20 40 

Logical "0" Output 
n. 20mV AC Test CirCUit 

Strobe Input to 
16 

logical "1" Output 
n. 20mV AC Test CirCUit 

Strobe Input to 
10 30 

logical "0" Output 
n. 20mV AC Test Circuit 

Differential Input Over· 
10 n. 

load Recoverv Time 

Common·Mode Input 
Overload Recoverv 5 n. 
Time 

Mm. Cycle Time 200 n. 
Note 1: For OoC ~T A::; 70°C operation, electrical characteristiCS for LM5538 and LM5539 are 
guaranteed the same as LM7538 and LM7539 respectively. 

Note 2: Limits In parentheses pertam to LM5539. other limits pertain to LM5538. 

Note 3: Limits in parentheses pertam to LM7539. other limits pertain to LM7538. 

Note 4: POSitive current IS defined as current into the referenced pin. 

Note 5: Pin 1 to have 2100 pF capacitor connected to ground. 

Note 6: Each test pomt to have::; 15 pF capacitive load to ground. 
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LM5538/LM7538 and LM5539/LM7539 

schematic diagram connection diagram 

" o------..... --~---___, 

REfUENCE{ 
IIiPUT 

OlfUAENTIAL{ 
INPUT A 

AC test circuit 

DiffERENTIAL 
INPUT 

.1---+----+-<> <", 

STROle 
INPUT 

r--..... -OV·~5\1 

TUT TEST 
'OINT STROlE OUTPUTOUTPUTSTR08E POINT 

v· II II II 8 • • 

COXT "-----...---' 

DIFFERENTIAL 
INPUT A 
~ 

INPUT 

TOP VIEW 

'--.---' 
DIFFERENTIAL 

INPUT I 

Order Number LM5538J or LM5538J 
See Package 17 

Order Number LM7538N 
See Package 23 

Order Number LM5539J or LM7539J 
See Package 17 

Order Number LM7539N 
See Package 23 

voltage waveforms 

~~
-- ... ' 

DIffERENTIAL 20mV 20,.V HmY 21 .. 11 

'NPUT : I : 1 DV 

----l 110 M t---- to--- 30001$-----1 

I I 
~ ~1-:V---l\l 

STAO'EI"~M3DDnl~~~·~~ .. ~DV 
OUTPUT .-J r-----i 1--1 t--.l I----l \--0 

~-. r::----'~ .... r.:::-
~'~ ~IW 

1 Pulse generator charactenst,cs 
ZOUT" 50,11, I, = 4" 15±5 liS, PRR" 1 MHz 

2 Propagation delays 
A= D,fferent,al mputto logical "0" output 
B= Differential mpulto logical "1" output 
C;Strobe mput to logical "D"output 
D = Strobe ,nputto log,cal "1" output 
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guaranteed performance characteristics 

Differential Input Threshold Differential Input Threshold 
Voltage Voltage 

48 48 -55 C '- TA " IU C _ lM55ZOllMnt2i 

~ 
OC<.T.",,71It t= ~:;:!:;~::!!!;~ ~ 

",<05\1'5% _ lM55241lMUZII '1·'511' 5% 

;; 
'1-'-511 ,% lMSS34ILMSUI ;; Y-'-iV ". ~lM'SWl~~ 

40 
$TRO.[ IN~IJT -fV - ",,,.,MUM 

40 
STRQIEIIIII'UP-2V 

~ ~ 
t--MAXIMUM 

lMSS2lllMS511! 
LM15211lM1UJI 

W lM1U5ILII!152" 

'" 
lMS52Slllil!SSlli 

'" 
UoII1U51lt,0539 

~ 
32 lM55JSIlMSUt 

~ 32 MAXIMUM 
"""'~I"'UM 

" > > 
~ 24 

lMUlOIUIIH2lI ~ 24 LM1UOllM1S12! 

" lM15241lM1S21' 

~ 
lM5Sl4IlM~11 " LM15)41LM1~J' 
lMUM/UIS!."-

~ ""'fIMUM_ 
a: 16~ """'MUM 16 
'" ~LM'5211lM5S231 '·"""·"'f$ .... r- t~~~~~:~~1 '" LMlUSllMIS211 .... lM1SnlUl1U9 

MINIMUM 
8 8 

15 20 25 30 35 40 15 20 25 30 35 40 

REFERENCE VOLTAGE (mV) REFERENCE VOLTAGE (mVI 

typical performance characteristics 

Transfer Characteristics Transfer Characteristics Power Supply Rejection 

5.0 50 
;; 

15.8 
lMSSzn lMS511 lMl!02B U"~I 10 ounUT GIn VI ~=,:~~;~:::~~;~:~~;~:~m (0 OUTPUT DIn " oS 1 U""~l4 lM~5n LM1~' lMl~n - w 
lM~521'lM5S19'LMnli lM1Slil l~AO''''~ ~::::;t::~:;~:;::;t:~:: t n En 'ULLU' '" 15.6 

4.0 4.0 
.. 1 ~ 
!:; 

v' ·5V ~ "·~·-r " 15.4 

y+ = 5.25~ w V-'-$V 

I I w II > 
to l.oue 

" '" ~ 16.2 .. 3.0 SlAOIE 

~ 3.0 !:; ~ AUEAENeE 1 IIHEIIE"" y+= 5.0V -" VOtUGl 

" 
VOUAGE 1ll 15.0 

> 
Am1Eic:1 

·lh.V 
IIEHAINel > 

IImlEtcE 

-n_v 
a: .... 2.0 - VOlUGI t--I- VOLTAGE - .... 2.0 l- t--- RlflRE1tC1 t-- :z: _(14.751 t-=> VOLTAGE VOLTAGE 14.8 

~ 
-u.,v _ • .,V 

~ ·n_v .... _,,_v 
~ 

I I V··SV ! LOAO~._ 
.. 

14.6 " 1.0 " ;:: 

lOAO.,.1 
I 

1.0 t- ill REFERENCE VOLTAGE = 15 mV V-'-511 'j.+-T,,'He I-- ~ 
14.4 

-5rC"I TA f'2fC STROlE ?2V 

0 ±5 ±10 ±15 ±20 ±25 ±30 ±35 ±40 0 ±5 ±10 ±15 ±20 ±25 ±30 ±l5 ±4O 
c; 

-4.75 -5.00 -5.25 

01FFERENTIAL INPUT VOLTAGE (mVI DIFFERENTIAL INPUT VOLTAGE (mV) V- (V) 

Differential Input Frequency 
T emperatu re Coefficient Response Differential Input Bias Current 

;; 22 55 
oS w DIFFERENTIAL INPUT VOLTAGE = OV 
"' '" v+" 5 25V '" .. 50 .. !:; V- = -5.25V !:; 21 " 45 co > 

1.4 j "\ > '" 
" 

~ 
40 ~ " 1.3 .... 

e> 20 '" ill 
1ll ,.... III 12 a: 35 

~ J a: .. .... 11 ~ " '" 30 .... 
19 ~ ~ ............. ~ 1.0 .. ;; 

~ ~~E5~::CE vriGE i 2T i- cc v+" 5V 25 
I-

" V-· -5V 20 

~ 
18 a: 

Vi' j5.0V1 " I,,~A' 25=C Z 

c; 15 
-35 5.0 45 85 125 10K lOOK 1M 10M 100M -35 +5 +45 +85 +125 

TA rc) SINUSOIOAL INPUT FREQUENCY (Hzl TA rc) 



typical performance characteristics (cont.) 
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Differential I nput Offset 
Current 

DIFFERENTIAL INPUT VOL TAGE '" OV 

"-

V+=525V 
V-'-525V 

-3S +S 

....... ....... 

+45 

T,4, (el 

Power Supply Currents 

~ 

+85 +125 

b..J.. 1 lM5524/lMnn/lMJSZ4IlMJ525 

POSITIYESUP'LY 

~"M55H/lM152I1LM1SZ9 

CURRENT 
I I r---

I ! I I'" 
DIH~RENT'IALIN~T V~l TAG~ OY 
AEfEAEHCE VOLTAGE 2DmY 
STROlEINPUTS-OY 
V'-5UY v-·r 2SV, I I 
NEG1TlVESU"tjcuAR1uT 

I I I I 
-35 +S +45 

TA lOCI 

+85 +125 

Differential Input to Output 
Propagation Delays 

lM5520/tM5521/UI1520llM1S21 V IOElAVSTOQOU1PUTONlV) 
lMSS241lMS5251lM1S241lM1525 
lMr.s2'/tMS'2t1LM15t8llM1SH ./ 

I I I ./ J 
OE~OUTPUT 

I I I V 
IOHAJTO 11 OUTPUT V 

I llA 
L...I--1"I SUACTUTCIRCUIT 

-3S +5 +45 +85 

Differential Input to 
Output Propagation Delays 

lM5534/lM5535/lM1534/lM153S 
lMS538/lM553S/lM1538/lM1539 

I I I 
I I I 

f- - .. ~·~~~~:~i 
I -I.A" 

l..-+'1 "~'~~~~:UOT-:::; 
~ -111~ SEE AC TEST CIRCUIT 1 1 

-35 +5 

+125 

1 

.... 

23 

21 

" E .... 19 

~ 
B 

17 
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13 

11 

28 
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Power Supply Currents 

-35 +S +45 +'.5 ' +125 

TA I'C) 

Power Supply Currents 

~J=::;~=::J:~:~::;t:;~; 
'OSH!V[SllPPlVCURREN~ 

1 1 1 1 ...... 
DIH1EAElillAliNPUTVOlTllitoOv 

:::~::~;;u~~~lOAVGE -za mV 
- -I-

V··+525\' - f-I-v~ ~ -5 ZSV 

I I I 

I I I 
1 1 1 

'1EGATIVESUI'I'lYCUAR£NT 

-35 +S +45 +85 +125 

TA eel 

Differential I nput to Output 
Propagation Delays 

lM5S20IlM5S21IlM1S20IlM1S21 
(QElAYSlO!iOUTPUTOfilLYI 1/ 
SU:ACTEl,tn+1l 

,/ 
/' 

OHAYTO 1 OUTPUT ,/ 
I--t"" 

1 11 
....... 

DHAYTD G ounUT I---

-35 +S +45 +85 

TA rC) 
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