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Solid State

SP1650 (HiGHZ
SP1651 wowz
DUAL A/D COMPARATOR

POSITIVE LOGIC

Vee = +5.0 V = Pin 7,10

Vgg=-5.2V="Ping Gand = Pin 1,16 DG16

Fig. 1 Logic diagram

FEATURES

Pp =330mW typ/pkg (No ioad)
tpd =3.5ns typ. (SP1650)
=3.0ns typ. (SP16561)
Input Slew Rate =350 V/us (SP1650)
=500 V/ps (SP16b61)
Differential Input Voltage :
—5.0Vto +5.0V (-30°C to --85°C)
Common Mode Range:
—3.0Vto +2.5V(-30°C to 4 85°C) (SP1650)
—2.5Vto +3.0V(-30°C to --85°C) (SP1651)
Resolution : € 20mV (=30°C tc¢ +85°C)
Drives 50Qlines

The SP1650 and the SP1651 are very high speed
comparators utilizing differential amplifier inputs to
sense analog signals above or below a reference level.
An output latch provides a unigue sample-hold
feature. The SP1650 provides high impedance Dar-
lington inputs, while the SP1651 is a lower impedance
option, with higher input slew rate and higher speed
capability.

Complementary outputs permit maximum utility for
applications in high speed test equipment, frequency
measurement, sample and hold, peak voltage detection,
transmitters, receivers, memotry translation, sense ampli-
fiers and more.

The clock inputs (Ta and Cb) operate from ECL ill
or ECL 10,000 digital levels. When Ca is at a logic high
level, Qa will be at a logic high level provided that
V1> V2 (V1 is more positive than V2). G, is the logic
complement of Q,. When the clock input goes toa
low logic level, the outputs are latched in their present
state.

Assessment of the performance differences between
the SP1650 and the SP1651 may be based upon the
relative behaviour shown in Figs. 5 and 8.
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Fig. 2 Circuit diagram

833



000°c- | 09v'Z+ | 008'Ze 1691dS PA L3 [DOA] 41334
:{PasRCu 8G ASW 31 3NABP YIIM PUOAS]) 8BRIOA AIONG J0MmOg WXy e
005°Z-| 0862+ | OO0E+ 0591dS 9 9INBi4 909G ‘PIEIPUL JADIO U1 BUOP 1180 BSIGL ()
SYa 147 (3 7Y sesnIesecusb) ||y @ #5800 SA11US By O 11881 UIIUM () PINIW MEP 100X |GG LdS 40 059 1dS % 404 5t 118D Ny @ ‘SILION
* * - -— - - - 9 14 - * —_ * - - 4 (4
- - — - 9 - — ’ - - - a -1z [3
* - - - - 9 — v - » - * - - -1 ¢ z @
91’5l ] oL - - - - - 9 - v €t - IPA 16651 — {o09i-| — [|0€9t| — | € VI0A | | ]abeii0n prousaiyy 0. 21607
- - — - — 9 v - — = - - € v
B I T e v - * - * - » - * ¢ £
N = R A R R R R A R AR A R N o
91's’t 8 01’ - = - - - 9 — 4 €1 — A | — |ot60-| — |0860-1 — (5901 ¢ WHOA | | }e8mion prousany 1. 1607
L1y 14% ] %] - — - - - - - 4
9L - - s T’ - - - - - €
LTy 451 - - - - L's - - - - €
9t1’s’t - - - - - z1'9 - - - €
9L’y Ls (4%} - - - - - - - z
9t - - 4% 1's - - - - - z
91 'z1'9"t - - - - - s - - - z
9i't1's’t| 8 ov'e - - - = [4%:] - - - - £’y | 2pA |se5i 0E81[0291-1 0681-]0594-10681 ] £ 104 2601107 1NN 0. 218017
9’y ‘s 4% - - - - - - - 4
91t - - z'9 s - - - - - €
TVt - - - - - 1S - - - €
91'11's" - - - - - - - - £
91t [ 4%-] LS - - - - - - z
- - 1s (4%} - - - - z
- - - - - - - - z
8 [I%3 - - - - - [4%:) — - - 'y IPA {00¢0-0680 |01 80- 0960 SLBO|SPOt-| T HOA abe110A 10OING (.. 3160
9i'Li’s"i) gy | ov’y - - - - - zL's = - €1 = oy — | - - jsof - [~ v
9'Li’s'] 8 01t - - - — - ) — — €L v opyr| — - [ose | - - -1 1U84INT 301D INGUY
aL’s’y[ 8 o' - 9 - - - (4} - - €1 4 pyr - - 1o - -1 -1 1591dS
gi'i’s’y| 8 o't - 9 - - - T - - [ ’ pyn| — - t - = - 9 0591dS
o 1u8in7 eb %807 DU
aii's’y| 8 oL't - - - 9 - 12 - - €1 4 pyr[ — | — oy | - - - 19 1594dS
9i's’y] 8 [ 1)3 - - - 9 - 143 - - €1 » Py — - | o - - - 9 0591dS
“y 1u8IAY 1ndy
k1’8’ 8 oL'¢ - - - - - 4% ] - - - Ci'y  peww) — - l.ss| - - - e 3 annebon
s 8 oLt - - - - - e - - iy - Pevw} - ~ 1.8 | - - - |0y 22, an1s0g4
1N LB AIIING 1emog
pug 235 ®uu> v, SYA [ EVp Tvp 1wp | neuny i [nwwiip funs iy [oowni, [ vun ] cew [ uw [ xow | o | row [ uw [ ey jioawas BT
T {#pun
MO7138 034517 SNId OL 0311V IOVLIOA 1834 e kd o2 o0t uig
(1) 931N 1804 1691d5/0991dS
8- | 06+ 020°0- | 0200+ | Owwi- | szo'1- |ocgi- | 0000- | D88 9 . 011
7S | 08 [OREE 020°0- | DZ00+| S8¥i- | S60°L- |OS8L- [ 018°0- | o892+ .U> 0'c } 10181581 WHO-0G € YIIm paisal
- S . _ - - - . aie sindinQ Jsuuewl Jejlwis e Ul paise) e sindino pue
s | 06 0Z0°0- | 0Z00+| 51G4- | OBi'L- |068°t- | 6480- | Do0C- . S :
5 35 ™ = -~ o~ v v Tl Tem e smesdun sindul Jaylo a8y sindino peidss|es pue sindul peldejes
) A _ A ~ A _ A A A [V NA A A A = 10§ UMOYS 8Je $8iNpeoo.sd 158 ‘pieoq unond pejuud e
HOAT UO PBIUNOW 10 }8)J0S 1581 B U 18Y1Id S1 JIND4I0 8yl 8j1ym
S3NTVAIOVIION 1831 peulelulew aq p|noys wdy Jeaut] 0QG ueyl ieyeeiB moyy

Jie 8SIBASuUBI} B 10 HUIS Jeey 8|gejIns B Ul pesnoy aq
pinoys eBexoed ay| ‘peysijgelse ueeq sey wnuyqinbe
|ewsay} Jo3e ‘9|qe} 1S8} 8yl Ul UMOYS Suole
ay} 198w o) peuBisep uasq sey lNJIO | 7103 SIYL

SOILSIHILOVHVHO TVIIid 10313

4

(%2}
@



835

006°0- | 00¥'¥+ 1591dS ot anbiy 205 (T
Punoib o1 pes 8q Asw sandur ¥30y3 pesnun 7
00v'0- | 008 ¥+ 0591dS (9]
PA L = §33A) 419041
€up Tua sumsisdue ) iy @ 1paNSdUL) 8Q ABW 8)1] BNABP YIIUM PUOASG) 388810 AIANG 1MMOg W) Xey @ :S3LON
-1 -0 - 9 8 oL oLt v - - ) sofee [0 [oe [0 ]oe|o € K3 (%06 01 %01)
- - 1-169 8 oL j et [ - — S su [ge Jor joe [0 ]oe] o z K3 ity 4oy
-1 -1-1s 8 Y ENG y — - [ su[g¢ [0 [se o1 |se |0l € G %08 01 %01)
-1 - -l 9 8 LY EIY ’ — - s su | ge o |se o1 ]|ste]o [ +L sy oniy
v] - |- 139 8 oL et = = = s w] - [ - -—lst [ -1 -1 9 i © swit smedy woid
v ~ - 9 8 ove |8y - - - [ s [ — - - dse| - | - 9 mes, @® swiy ageug woid
B B - - - s | £ e
A . : * * * | - - 4 4 * 4 a : o
- _ g — — - 9 _ 2z 44 4%
r| - ]- |9 8 ore |8t - - - S wols joz | ev oz er ot z s @ 'noinp o1 woi
= 9 = - S - - € &9
— - 9 - — 5 - * * € +£€-9;
- - - 9 - - s . € +€-9;
- 9 - - s - — z T
-1 - ]9 |- - s - z 9
- -1 - 1 - - s | z T
S I B H - - € €49y
_ - 9 - - g - _ € “€+9)
- - - 9 - - 3 [ “€+9; INGINQ 01 1ndu|-A
-l e | -1- s - - _ _ t | e (%05 1 %05)
- - 9 - - s - l z +2+9; Asieg uonebedoiy
- -1-19 8 ote | oLt [ - - S su | s joz|os {oz |os | ot z +T49 ow ) uims
va| ta | za | 14| @33 [ o[ XXa XA €Hp | ZWp LHA [ HUN | xoW [ viW | xow | uiin | vew | uiw]| w1 | loquiAs asuseey)
Do+ DoS2+ J006- | *PUn
MO738 031817 SNid O1 03174dY 3DVLII0A 1S31 ug
83w 1901 1991d8/0591dS
¥ 2nbyj sag oze- | 00t+ | 00Z+ | 0811+ 000'z+ | 2098+
OZE- | 00+ | 00Z+ | Oti'ts| (D mones 00072+ | 3o%2+
oz't- | 00°C+ | 00T+ [ OvO'Le 000°C+ | 206~
335 | . OOA | XXA XA €¥p | CHp TTY simivmdwe )
) ® w5
(SHOA)
$3NTVA IOVII0A 1834




vee:  Vaxe voutr 1O
Vin TO CHANNEL A ©T0Vee  +20Vac CHANNEL 8
»

]
YRr1.VR2 VR3 “; ;0!»
—

M~ vee sna_j
I,
:'z} ) |_i>—-to o l
1
1
)
|

Py |
¢ F |
¥y O——0 {
P o—2 i!>—<o o-—|L
: |
—{—-c 6»—;—
Lo YEE___

50-ohm termination to
ground located in each
scope channel input.

Al input and output cables to the

scope are equal lengths of 50-ohm
coaxial cable.

tRefer to Fig. 4 for input pulse definitions.

* Complement of output under test should
always be loaded with 50ohms to ground

Fig. 3 Switching time test circuit at +25¢
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The pulse (evels shown are umd t check ac parameters
over the full common-mode rangs.

V - Input to Output

Test pulses

1,1 1.5 £0.2 ns (10% ro 90%)
1= 50 MHz

50% Duty Cycie

Vi it spplied 10 C during tests.

TEST PULSE LEVELS
Puise 1 Puise 2 Pulse 3
SP1650 SP1651 SP1650 $P1651 SP1650 SP1651
Vi 2100V | +2100V | -5000V | -4500V -0.300V | -0.800V
VR - 2.000V ~ 2000V - 4.900V - 4400V —0.400V —0.900V
ViL + 1.900V + 1.900V - 4.800V -4.300V | -0.500V —1.000V
Clock o Output
Vin *2.100V
r Va +2.000 v
Vin a0ns ol -V + 1900 V.
30 nll‘ ”
30 ns
| BRI Y
ra 50%
€ +0310 Vv
e T,
so%
a-

Pa Lt ~15202m

Fig. 4 Switching and propagation waveforms @ 25°C
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TES” CIRCUIT
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Input switching time i3 constant
a1 1 5 ns (10% 10 90%]

Propagstion Delay versus Pute Amplitude
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Fig. 5 Propagation delay (tpd) v. input pulse litude and



Propagetion Delay versus Overdrive
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Fig. 6 Logic threshold tests {waveform sequence diagram)
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Typical Teanster Curves
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Fig. 7 Transfer characteristics (Q v. Vin)
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Fig. 8 Output voltage swing v. frequency
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Typical SP1650 (Complementary Input Grounded)
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Typic! SP1651. {Complementary Input Grounded)
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Fig. 9 Input current v. input voltage
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Vg z=-32vac
50-ohm termination to All input and output cables to the
ground located in each scope are equal fengths of 50-ohm
scope channel input. coaxial cable.

Analog Signal Pasitive and Negative Slew Case

Vo Negative == = == Vg + 100 mv = +2 100V
\

f —— Vg = 2000V
*, .
Posit \___—_-_---__Vn'|°°"‘\/="900‘
Vin Positve Fa_Cock Ensbie
T me
Vim =3 110V

&

Vi =030V

| Clcck Aperture
| M= Tine

e by

Q Positive

Q Negative

Clock enable time=minimum time between analog and clock
signal such that output switches, and tpd (analog to Q) is not
degraded by more than 200ps.

----- Clock aperture time=time difference between clock enable time
and time that output does not switch and V is less than 150 mV,

842

Fig. 10 Clock enable and aperture time test circuit and waveforms @ 25°C




