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Semiconductors

SP1650

DUAL A/D COMPARATOR

The SP1650 is a very high speed comparator utilising
differential amplifier inputs to sense analogue signals above
or below a reference level. An output latch provides a unique
sample-hold feature.

Complementary outputs permit maximum utility for
applications in high speed test equipment, frequency
measurement, sample and hold, peak voltage detection,
transmitters, receivers, memory translation, sense amplifiers
and more. _ _

The clock iinputs (Ca and Cv) operate from ECL )il or ECL
10,000 digital levels. When Ca is at a logic high level, Qa will
be at a logic high level provided that Vi>V2 (V1 is more
positive than V2). Qa is the logic complement of Qa. When the
clock in to a low logic level, the outputs are latched in their
present state.
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FEATURES DP16 Ve =-52v = Pin8
B Po=330mW typ/pkg (No Load) DG16 nd = Pin1,
B o= 35ns typ. Fig.1(a) Pin connections (top view) Fig.1{b) Logic diagram
B  input Slew Rate = 350V/us
| ] Operating temperature range:
M Differential Input Voltage: ~30°C to +85°C (Ceramic)
-50V to +5.0V (-30°C to +85°C) 0°C to +75°C (Plastic)
B Common Mode Range:
25V 10 +30V (-30°C to +85°C) ORDERING INFORMATION
u e 5 o SP1650DG (Industrial - Ceramic DIL package)
Resolution: <20mV (-30°C to +85°C) SP1650BB DG (Plessey High Reliability Ceramic DIL
B Drives 50 ohm lines &P1650 DP (1 dpattikalge)pl DIL package)
ndustrial - Plastic package
TRUTH TABLE SP1650 BC DG (Military - Ceramic DIL package)
= Ar NOTE:
CH: \\,I ! \\//2 Qn +1 Qn t1 The BC version of this product conforms to MIL-STD-883C
>V2 H L CLASS B screening and is covered by separate data which
H ViV L H observes the change notification requirements of MIL-M-
L ¢ ¢ Qn Qn 38510 and is published in the 'MIL-STD-883C CLASS B
— . Integrated Circuit Handbook. Please consult your nearest
¢ = Don't Care Plessey sales office.
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Fig.2 Circuit diagram

243




SP1650

‘A08Y'C- = YA PUB AQOS'Z- = SYA ‘ADB6'Z+ = YA ‘N000'E+ = evp ‘seamesadwiol jie 1y
0P AZL> [99A] + |33A|
‘(pastedwi 8q Aew aj1] 891A8p YaIYM PUOABQ) sabeyop Alddng 19MOd WnuIXen

"aBexoed aiua ay; 0} siefer YoIym (, ) pasew eyep 1daoxe 0S91LdS % 40} St BIEp IV

4
€
‘9 aInbi4 83G ‘pajedIpul J8PIO Ul BUOP SIS8) 8SBYL 2
+
N

- - - - - 9 [4 - - - - - z 4
- - - - 9 - - ¥ - ﬁ - ﬁ - - 2 €
ﬁ ﬁ - - - - 9 - 14 - - - - - € z( @ abeyoa
91t ] oL'Z - - - - - 9 - v €l - 9PA | SSS1- - 0091~ - 0£9'L- - € vI0A 17 ploysaiyr 0, 21607
B B = - - 9 3 - = B = B € v
T e L T L T
- - - - 9 - 14 - - - - - 4 z(@ abeyjoa
oS’ 8 oL'L - - - - - 9 - [ €1 - 9pA - Joweo-| - | ose0- - S90'1- 4 VHOA 1/ ploysaiu . 21607
Y 9 [ s - - - - - - - N €
9Lt - - s | oere - - - - - ﬁ €
EIRAY-THY - - - - g - - - - €
9IS L - - - - - a9 - - - €
o't s | eve - - - - - - - 4
oLt - - 29 | L - - - - - 2
91'21'Y'L - - - - - L's - - - z
LG 8 ol'L - - - - 2L'9 - - - - [7%4 OPA_ | Si8'1- | oeg'L- | 0291- § osei- | 059'1- | o6g'L- 4 0A abejjon indino 9. 0607
EY s | erg B - - - - - - €
9Lt - - 2ig | s - - - - - €
w'ZIYL - - - - - s - - - €
IRAR- - - - - 21'9 - - - - €
9Ll zL's 1% - - - - - - - Z
gL'l - - s 2L'e - - - - - 2
92V - - - - s - - - - 4
uitsL | e o' - - - - - 2u9 - - - e1'p 9PA | 0020- | 0680 | 0180- | 0960- | 5.80- [ sv01- 4 Hop | eBeyon indino 1, 21607
gL [ 8y oL'L - - - - - 2L'g - - €L - opyr - - - S0 - - [ N
SIS 8 [o]¥3 - - - - - Z1'9 - - €l |4 opyr! - - 0SE - - - 12 HN WBLIND %5012 INduy
gHELG'L 8 [ - 9 - - - [ - - [ [2 opyr - - L - - - 9 | 1Wa.nd abexes| 1ndu)
OIS [] 012 - - - 9 - Zl - - € [2 opy7 - - 0l - - - 9 | juana ndu|
9LLrg’L 8 (Y3 - - - - - 219 - - - ey | opyw - - S5 - - - [ 3t anneban
CINT-NE E-] oL - - - - - %} - - ey - apyw - - .52 - - - oL 29 ansog
wauno2 uieiq
A7ddNS Y3IMOd
€1 BAl(e)oA] wA | swa | wa | oA A WA XS VYA | UM VHIA | U YA | xep WA
puy KON | U [ xew | caw | xew | uy .
MOT38 G3USIT SNid OL Q21ddV IDVLTOA 1531 wn sopunuyg | 100WAS sysuseIRyD
.58+ .52+ .06~
(1) \NUPY 198), 0S93dS
s | os+ 0200- | oco0+ ot i- 520'1- 09’1~ 0020- |D.58+
g5 | o5+ (v) 310N v9g 0200- | o200+ sevi- $60'L- 058'L- 0190~ |D.52+
25 | oo+ 0zoo- | ozoo+ | sigi- o8L(- 069'1- 5180- | 2,06 0P AQ'Z- 01 J0JSISaS 130G B YUM pajsal ase sindinQ “Jeuuew
o Jejjwts e Ul pajse) ale sindino pue sindui Jayo a8y ‘sindino
[GETYIGETY R _ ~A _ A _ A A WA [ A | A | A | e Paos)as pue sindu) PolOBIs 10§ UMOYS ik SaINpadoad 1sa |

{A) 39V110A 1531

"P4B0q }ND4ID PajULId B UO PIJUNOW JO 1330S 1S3} B Ul JaylIe
S1UND.I0 3 BjIym pauteluiew aq pinoys wdj 1eaul) gog UByl
191016 MOJ} J1e 9SIDASURI) B 10 YUIS JBBY 8|qBIINS B Ul pasnoy
aq pinoys abexoed sy ‘paysiigeiss useq sey wnuqinba

[ewuay) Jeye ‘s|qe} isel oy w

umoys suoneaiyioads

9p 8y} 18w 0} psubisep udeq sey NNJUID (I} 1O3 SIUL

SOLLSIHALOVHVHO TVOIHLO3 13

3

N




SP1650

M/O o€ = Org
WO LOLL = vrg

SOIISUBjORIBYD [BULIBY |

‘ANOOY0 - =

06§21 > ainjesadwa) uonouni BunessdQ -9

D00SL+ 0} D, GO~ :aumesadwa) abesnls g
WA ‘sainjesedwal (B )WY 'V

€A PUB AOO06'Y +

‘01 614 895 ‘¢

‘punoib o} pan agq Aew syndul ¥00|0 pasnun ‘g2

2anzt = |33 |+ |94
:(paitedwl aq ABW 8l 821ABP YDIYM puohaq) sabeljoa Alddns semod wnuixep ‘|

SONLLYH NNWIXYIN ANV S3LON

- - - 9 8 oL'L L' 14 - - S su €t oL oe o4 13 ol € €} (%06 ©1 %01)
- - - 9 8 OL'L gL'LL'L v - - S Su £€ oL [ 5] [} 0t 0L [ 21 awy |red
- - - 9 8 04’2 9ULLL v - - S su g€ ol S€ ol qe (g3 € e} (%06 O} %0L)
- - - 9 8 oLz 9L'LL'L )4 - - S Su g€ ol Se 0L St oL 14 23 duil} sy
2 - - 9 8 oL’z gL'l - - - S su - - - Sl - - 9 dey {€) awny aunpade ¥2010
|4 - - 9 8 Ok'L 9Lk} - - - S Su - - - x4 - - 9 dmesy (€) auu a|geus %010
- - 9 - - - S € B
- - S - - - 9 € Rt
- - S - - - 9 4 &
v - - 9 g oL’ 9L'LL'L - - - S Su Z2'S 0¢ Ly 0¢ Ly 0¢ [ 2v) (2) indino 01 %0010
- 9 - - S - - A € <9
- - 9 - - [ - € -e9)
- - - 9 - - s € o
- 9 - - S - - z 29
- - 9 - - S - 2z 9
- - - 9 - - s [ @9
- 9 - S - - € €9}
- - 9 - - S - € +9]
- - - 9 - - [ € €9} INdINo o1 INdul-A
- 9 - - S - - 4 *2-9) {905 O %08)
- - 9 - - [ - z -2-9) Aejap uonebedoig
- - - 9 8 oL 9L 14 - - S su 1S 0e 0s 0e 0's 02 t4 *29} SINIL ONIHOLIMS
i ] £d e d (1) = [{SECTY XA XA TUA A WA ‘xew ] XeW ‘“w Xew ‘N o
win J9pun uig . b >
MO138 Q2151 SNId O1 G31ddV IOVLI0A 1§31 0,58+ D082+ 2008
SHUNT 1991 0594dS
v a1nbiy 885 [ 4 00°L+ 00C+ 061°L+ 000C+ |0.58+
02¢- 002+ 002+ OLL'L+ (v) e10N 98g 000C+ |JoSe+
oce- 002+ 002+ oro's+ 0002+ | 0.0€-
(W=A | (1)oop oA XA up LT3 WA ﬁoﬂ.
(A) 3DV110A 1531

245




SP1650

VIN T Ve = Vxx = VOuT TO
CHANNEL A +70V DC +20V DC CHANNEL B
*

0.1y 0 1u
VR1,VR2,VR3 E] /;; '
— e

N l’_ Vce GND 7
+
;;} >0 «a
P3 | |
|
. c & :

N
Pgo—o :J‘_:_D—D a

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

All 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 50-ohms to ground.

Fig.3 Switching time test circuit at +25°C
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The pulse levels shown are used to check ac parameters
over the full common-mode range.

V - INPUT TO OUTPUT

Test Pulses:

t+, t- = 15 + 0.2ns (10% to 90%)

{ = 5.0MHz

50% DUTY CYCLE _

VIH IS APPLIED TO € DURING TESTS

TEST PULSE LEVELS

Pulse 1 Pulse 2 Pulse 3

ViH +2.100V +5.000V -0.300V
VR +2.000V +4.900V -0.400v
ViL +1.900V +4.800V -0.500V

Ciock to Output

ViH +2.100V
VR +2.000v
viL +1.900V

+1.110V

+0.310V

50%

P&t~ t— =15 02ns

Fig.4 Switching and propagation waveforms @ 25°C
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TEST CIRCUN
r~————>"—"—7 B
I+, !
Vi
IN -—T-D 5 o G
VREF ™ 2 |
| DEVICE| | 50
| b1 50
VIH T c Q -20v
so|| == | |
|, |
VREfF = Gnd
POSITIVE PULSE DIAGRAM NEGATIVE PULSE DIAGRAM
POSITIVE
OVERDRIVE
v NEGATIVE
ref Vin OVERDRIVE
Vin {PA Vret 1B .
tpd 'pd
Q 50% Q
INPUT SWITCH TIME IS CONSTANT
AT 15ns (10% TO 90%).
PROPAGATION DELAY VERSUS PULSE AMPLITUDE
5
g
w
‘) 4 R CONSTAN 00mY -
w w— we= == POSITIVE GOING PULSE
5 ——— NEGATIVE GOING PULSE
2 A
s 2
3 Vi
8 1
z 2 +
g /
g 1 .
a
3 7
- - TO Pa, Py 20mv d
LI\ I T 1H
0.01 0.02 0.05 010 0.20 0.50 10 25 10
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_ L»,P-v.un::_u T @ 100mV [r
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Fig.6 Logic threshold tests (waveform sequence diagramj

TEST CONFIGURATION

DIFFERENTIAL
INPUT _| >-1p
ViN
[
VIH o
)
E— RESOLUTION
&
=
3 —-»—| LoGicr’
S
: ‘
2
[-%
=
o §
®
]
Pt LOGIC ‘0’
—2
—20 —15 —10 —5 5 10 15 20

VREF
VIN, DIFFERENTIAL INPUT VOLTAGE (mV)

Fig.7 Transfer characteristics (Q v. Vi)
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PEAK TO PEAK OUTPUT (VOLTS)

(A) TEST CIRCUIT

=== bl
~ Vi I+ !
V2 D o2 | Q
| DEVICE| | 50
| | 50
VHo————7—f¢ @& -2.0Vpc

| |

L —
0.850

[~ N
Ty
0.650 \\ \ ‘\ \\‘\
ANEANIANARNN
0.450 AN \ \ \\\
ANEA WA AN
0.250 A, \ \ \\\
‘to 75 }n 'A 1\000
INPUT YOLTAGE mV PEAK TC J’EAK
0.050 J
10 20 0 50 70 100 200 300

FREQUENCY (MHz)

Fig.8 Output voltage swing v. frequency

lin INPUT CURRENT (uA)

TEST CIRCUIT

vce
+5.0VpcC

| S0
D Q
t -20Vpc
c = | 50
V|H0—3—— c Q
|
o a|H
|
c a !
t
L VEE Gnd Gnd |
VEE = -5.2VpC
TYPICAL SP1650 (COMPLEMENTARY iNPUT GROUNDED}
TN
LW ] ]
R = gl —‘\’“ |
o B3N

AV \
&
o

-25

2 E [ -1 2 -2
Vin INPUT VOLTAGE (VOLTS)

Fig.9 Input current v. input voltage




VINTO
CHANNEL A

Vee = Vxx = Vourt TO
+7.0V DC +20V DC CHANNEL B

VIN I !

VR _l)—D a |
! I

T : [
N [
=) DL s
| |
: c 9+
| S |

;50.1;1

VEE=-3.2VpC

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

All input and output cables to the
scope are equal lengths of 50-ohm
coaxial cable.

SP1650

ANALOG SIGNAL POSITIVE AND NEGATIVE SLEW CASE

Vin NEGATIVE =~ = = == VR + 100mV = +2.100V
j{ VR = 2000V
Vin POSITIVE B ot VR -100mV = +1.900V
—" CLOCK ENABLE
T— TIME v, = +1.110V
ViL = +0.310V
CLOCK APERTURE
TIME
0
Q POSITIVE o
Q NEGATIVE ‘4
o

— Clock enable time = minimum time between analog and
clock signal such that output switches, and tpa (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 150mV.

Fig.10 Clock enal;le and aperture time test circuit and waveforms @ 25°C
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