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Amplifiers
Description V., I, - E, A. GBW Area Page
(mV) (nA) | (nV/YHz) | (dB) | (MH2) (Tiles)
OPAl  General Purpose OpAmp 3 150 10 70 34 0.5 33
OPA2  General Purpose OpAmp 3 150 10 90 23 1 35
OPA3  Precision OpAmp 3 2 20 20 14 1.5 37
OPA5  Clamped Output OpAmp 3 150 10 90 23 1 39
OPA6  Video OpAmp 3 3,000 3 80 300 1 41
OPA21 High Performance OpAmp 3 200 3 125 40 1.5 43
Multiplexing Amplifiers
Description - A I E, A, GBW | Area | Page
(mV)’ (nA) (nV/VH2) (MH2) | (iles)
MXA1  2-Channel MUX Amp 35 12 10 90 20 1.5 45
Low Voltage OpAmps
Description V.. Min. Output i, E, A, | Area | Page
\2 Swing (V) (nA) | (nV/NH2) | (dB) | (Tiles)
LVA1 Wide CMR 2 |V 02/V+02 | 150 10 85 2 47
LVA2 Reduced CMR 2 V. 02/ 402 | 150 10 85 1 49
Buffers
Description V., |, A. Z. GBW | Area | Page
(mV) (nA) (dB) () (MHz) | (Tiles)
BUF1 Buffer/Opamp 2 160 60 10 50 0.3 51
Sample-and-Hold Amplifiers
Description V.| | E, GBW | Aperfure{ Acq.| Hold Step| Area | Page
MV)[(nA) [(nV/VHZ) | (MH2) (ns) | (us) (mV) |[(Tiles)
SHA1 Voltage Out w/ Switchj 2 | 100 9 8 25 4 1.6 2 53
Transimpedance Amplifiers
) Description v, +l, -\, E, A R, GBW | Area |Page
(mV) | (nA) | (nA) | (n"V/VH2) | (dB) |(V/mA) | (MH2) | (Tiles)
TZA1 General Purpose 2. | 500 | 500 100 100 10M 100 2 57
Comparators
Description Vv, I, Gain ' V.. t t t, | Area | Page
- (mV) | (nA) | (dB) M | V) | (ns) | (ns) | (ns) | (Tiles)
CMP1  Single Supply, TTL Out 5 [1500] 40 065|375 25 15 { 30 1 59
CMP2  Dual Supply, TTL Qut 16 | 125 | 9N 0.065] 328 | 25 25 | 29 15 | 61
CMP4  Window Comparator 5 8500 44 0.65 | V. — — | 30 1 63
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Multipliers
Description \' i, BW BW Area | Page
(mV)| (nA) | (MHz; R=10KQ) | (MHz; R=50Q) (Tiles)
MLT1 Current Out, 4-Quad, VCA 2 | 100 20 100 2 65
MLT2 Current Out, 4-Quadrant 2 | 100 20 100 2 67 ‘
MLT3  Voltage Out, 4-Quadrant 2 1100 20 100 2 69 :
MLT4 Current Out, TTL Input 2 | 100 20 100 2 71
Full-Wave Reclifiers
Description V. I, Output Range GBW Area Page
(mV) (nA) (mA) (MH2) (Tiles)
FWRI Current Source Output 2 200 0—~2 10 1 73
FWR2 Current Sink Output 2 200 2—-~0 10 1 75
Bias Generator
Description Low TC Current PTAT Current Number of Atea | Pagel:
(LA (uA) Outputs (Tiles) {
BAS1 I, and |, Cell Bias Source 100 100 as necessary 2 77
Logic Gates .
Description V. | V. ] L | L] V.| Ve ]| L | [Area | Page }
M| M A [EA] WD | V) | @A) | @A) (iles)
LBS1 CML Logic Bias Source - - - - - - - - 1 79
LBF1 CML Logic Input Buffer - - - - 112515 3 3 0.3 B1|E."
NOR1  NOR/OR Gate, CML 126] 1.5 | 0.1 2 |125|1 15| 5 7 0.25 - 83 3
Function Blocks
Description Vv, v, I [N t, Area Page] ;
(\)) \2) (@A) (uA) (ns) | (Tiles) %
CHP1 Charge Pump, Bipolar Out | 0.4 28 +200 -200 5 i 85 |
Voltage References i
Description Output Voltage Stability Area | Page| !
) (ppm/°C) (Tiles) - ks
RBZ10 10V Buried-Zener 10 <10* 2 871 :
RBGI0 10V Band-Gap 10 40 1 89 R
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SIGNAL PROCESSING EXCELLENCE

Features

MW General Purpose

B 34MHz Gain-Bandwidth

B Unity Gain Compensated (with
CC=3phH

W 14V/us Slew-Rate

H 0.5mA Supply Current

W Fitsin 1/2Tile

B Design/Layout Available in NiCr

Description

The OPAT1 is a simple opamp designed
to fit within 1/2 tile. This opamp is well
suited for buffers, gain cells and other
applications where offset, drift and drive
capability are not critical. The compen-
sation required for OPA1 is dependent
on loading and closed-loop gain. For

Operational Amplifier — OPA1

optimum layout flexibility, the compen-
sation capacitor is added external to
the macrocell. The OPA1 has a band-
width of 34MHz and a slew-rate of
14V/us while using only 500pA of supply
current.
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Operational Amplifier — OPA1 -
Specifications
All specifications at Ta=25°C, Ve = +15V, Vee=-15V, lp=100ptA
Parameters Symbol Min. [Typ. | Max. Units Conditions

Input Characteristics

Offset Voltage Vos 3 10 mV

Drift TCVos 10 uv/eC

Bias Current ls 180 nA

Offset Current los 15 nA

Voltage Noise en 10 nV/YHz | F=10KHz

Current Nolse in 200 fA/VHz | F=10KHz

Transfer Characteristics

Common Mode Range CMR Veet2 Vec2 Vv

Common Mode Rejection]| CMRR 70 dB bC

Open Loop Gain AvoL 70 dB Ri=10KQ

Gain-Bandwidth GBW 34 MHz Ri=10KQ, C=5pF

Output Characteristics

Current Sink/Source lo 3 mA

Output Swing Vo+ VeS| V R=10KQ

Vo- VEE"" 5 \") RL= 10KQ

Load Capacitance CL 80 pF Cce=7pF

Translent Response

Slew Rate S 16 V/us R=10KQ, C =5pF

Settling Time Ts 200 ns to 1%

Power Supply

Supply Voltage Range Vee-Vee 8 30 Vv

Supply Current lee 0.5 mA lpr=100pA

Rejection PSRR 70 dB DC
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SH'W@,‘( SP2000 Series Analog Array MacroCell
SIGNAL PROGESSING EXCELLENCE T- L” 1 - ll Opercﬂ'londl Ampllflef — OPA2
Features Vee et
B 25MHz Gain-Bandwidth - .
B 5mA Ouiput Current Drive
B Compensated to Unity Gain
With 5pF
H 1mA Supply Current
B 90dB Open Loop Gain
B Fitsin 1Tile
B Design/Layout Available in NiCr
Vee GND
Description
The OPA2 is a general purpose opamp supply current with a 100pA set current,
with a Class A/B output stage. The The output stage is designed to drive
circuif has been designed to fit within 5mA loads with D" devices. For higher _
one (1) tile. The OPA2 has a bandwidth output drive currents, larger output i
of 26MHz. It consumes only 1mA of transistors can be substituted. :
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Operational Amplifier — OPA2 T-12-2
Specifications .
All specifications at Ta=25°C, Vec = +15V, Vee=-16V, lpr=100pA
Parameters Symbol | Min. Typ. Max. Units Conditions
Input Characteristics
Offset Voltage Vos 2 5 mv
Drift TCVos 5 pv/eC
Bias Current ls 150 300 nA
Offset Current los 10 80 nA
Voltage Noise en 10 nV/YHz | F=10KHz
Current Nolse In 200 fA/NHz | F=T0KHz
Transfer Characteristics
Common Mode Range CMR Veet+2 Vee2 | V
Common Mode Rejection| CMRR | 104 dB pC
Open Loop Gain AvoL 90 dB8 Ri=10KQ
Gain-Bandwidth GBW 23 MHz Ri=10KQ, C,=5pF
Phase Margin Zm 58 degrees | C=10pF
32 degrees | C=50pF
Output Characteristics
Current Sink/Source lo 5 mA
Qutput Swing Vot Vee-1.5 \Y2 R =10KQ
Vo' VEE'{“ 5 A" RL= 10KQ
Load Capacitance Ci 50 pF
Transient Response
Slew Rate S 7 V/us R=10KQ, C;=5pF
Settling Time Ts 150 ns o 1%
Power Supply
Supply Voltage Range VsuppLy 8 30 \% Vee-Vee
Supply Current lee 1 mA lpr=100pA
Rejection PSRR+ 108 dB DC
PSRR- 92 aB DC

Note: Iprar = -100pA for normal biasing and shoulc{ be PTAT for optimum compensation.
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IGNAL PROCESSING EXGELLENGE T-Ha- 1y Precision OpAmp — OPA3 ;
Features Vo | !
B Precision OpAmp cC T :
B 14MHz Gain-Bandwidth

B 5mA Output Current Drive Vie Qq—* :

B High Input Impedance " OPA3 Vo

H Unity Gain Compensated ViNQ—-

M Low Bias Current — 1nA N

M Low Offset Current — 1nA

M 7V/us Slew Rate .

B 1mA Supply Current Veg GND

[ |

Fits in 1.5 Tiles
Design/Layout Available in NiCr

Description

The OPAS3 is a precision opamp with a
very low bias input stage. The input
stage design has high input impedance,
low offset current and high common-
mode rejection. The ampilifier Is internally
compensated to unity gain; however, it

can be adjusted for higher closed-loop
gains. The output stage has a driving
capability of 5mA. Larger devices can
be substituted for higher load current
drives. The OPA3 uses approximately 1.5,
tiles and consumes 1mA supply current. :
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Precision OpAmp — OPA3 o B ,
Specifications ,
All specifications at Ta=25°C, Vcc = +15V, Vie=-15V, I;=100pA - T
Parameters Symbol | Min. Typ. Max. Units Conditions
» | Input Characteristics
Offset Voltage Vos 2 7 mV BN )
Drift TCVos 5 pv/eC - :
Bias Current e~ 2 15 nA - .
Offset Current los 2 nA
Voltage Noise en 20 nV/VHz | F=10KHz :
Current Noise in 300 fA/NHz | F=10KHz ’ ;
Transter Characteristics :
Common Mode Range Vem Vegt+2 Vee2 | V
Common Mode Rejection| CMRR 80 dB DC
Open Loop Gain AvoL %0 dB R=10KQ
Gain-Bandwidth GBW 14 MHz Ri=10KQ, C=20pF ;
Phase Margin am 80 degrees | R = 10KQ, C|=20pF, unity gain t
Qutiput Characteristics {
Current Sink/Source lo 5 mA
Output Swing Vot Vee-1.5 v Ri=10KQ '
Vo- Vge+1.5 Y Ri=10KQ :
Load Capaclitance C, 50 pF
Transient Response
Slew Rate S 6 V/us R=10KQ, C=20pF
Settling Time Ts 100 ns R=10KQ, C=20pF; to 1%
Power Supply - -
Supply Voltage Range VsuppLy 8 20 \' Vee-Vee
Supply Current lec 1 mA lpr=100pA
Rejection - PSRR 0 dB pC

Note; lpr = -100uA for normal biasing and should be PTAT for optimum compensation.
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S}%}@;{ SP2000 Series Analog Array MacroCell :
SGNAL P e SN EXCELLENGE Clamped Output OpAmp — OPAS - :
Features Voo lpr T-H2 -2
m Clamped Output Stage OpAmp - ' ]
B 23MHz Gain-Bandwidth :
B 5mA Output Current Drive Vie Qq—+

M Unity Gain Compensated : OPAS Vo

B Limiter V, .

B 7V/us Slew Rate NQ

B 1mA Supply Current

W Fitsin 1Tile

B Design/Layout Available in NiCr Veg GND

Description

The OPAS is essentially the same as the the clamp circuit. The clamp voltages

OPA2 with the addition of a clamping can be arbitrarily set for symetrical,

circuit to the output stage. The output asymetrical or unipolar values. The :
swing clamp voltages can be adjusted OPAS uses 1 tile and consumes TmA '
by setting the vaue of two resistors in supply current.
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Clamped Output OpAmp — OPAS
Specifications
All specifications at Ta=25°C, Ve = +15V, Vee=-15V, lp=100pA
Parameters Symbol | Min. Typ. Max. Units Conditions
Input Characteristics
Offset Voltage Vos 2 5 mv
Drift TCVos 5 pv/eC
Blas Current [ 150 300 nA
Offset Current los 10 80 nA
Voltage Nolse €n 10 nV/VHz | F=10KHz
Current Nolse In 200 fA/NHz | F=10KHz
Transfer Characteristics
Common Mode Range Vewm Veet+2, Vee2 | V
Common Mode Rejection| CMRR 104 dB DC
Open Loop Gain Avor 90 dB Ri=10KQ
Gain-Bandwidth GBW 23 MHz R=10KQ, C=5pF
Output Characteristics
Current Sink/Source lo 5 mA
OUprf Swlng Vot Vee-1.5 \" Ri=10KQ
Vo- Veet+1 5 \" Ri= 10KQ
Load Capacitance CL 80 pF
Clamp Voltage Ve Veet2 Vee2 | V See notes
Transient Response
Slew Rate S 7 V/us Ri=10KQ, C=20pF
Settling Time Ts 150 ns R=10KQ, C\=20pF; to 1%
Power Supply
Supply Voltage Range VsuppLy 8 30 \" Vee-Vee
Supply Current lec 1 mA Ipr=100uA
Rejection PSRR+ 108 dB
PSRR- 92 dB
Notes:

1) Ipr = -100p A for normal blasing and should be PTAT for optimum compensation.

2) Clarmp voltages are set by:

+VeL = (0.2mARcL

Ve = (0.2mA)Rc2

102913 1 MESPX
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SIPEX CORP §
U=G\»Qi‘( SP2000 Series Analog Array MacroCell 1
smmp&’?;é’fm EXCELLENCE Cel Video opAmp - OPA6 i

T-H2-2, .
Features ' :
B 300MHz Bandwidth
W 200V/us Slew Rate
B 30ns Settling Time to 1% Vie Qq—
B 2.5mA Supply Current
W Fits in <1 Tile VNQ
B Design/Layout Available in NiCr N

i

Description

The OPAS6 is a very high-speed opera-
tional amplifier suitable for video appli-
cations with closed-loop gains greater
than 35dB. For lower closed-loop gain
settings, a compensation capacitor to
ground at CC should be used. Com-
pensation might also be required for

capacitive loading at the output,

R1 R2 % R3 R6
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SP2000 Series Anc:log Array MacroCell T l—i 1 2_‘
Video OpAmp — OPA6
Specifications - -
All specifications at Ta=25°C, Vg = +15V, Vige=-15V, Ip=100pA
Parameters Symbol Min. Typ. Max. Units Conditions

Input Characteristics

Offset Voltage Vos 3 5 mV

Drift TCVos 10 uv/°C

Blas Current [ 3 pA

Offset Current los 300 nA

Voltage Noise €n 3 nV/¥Hz | F=10KHz

Current Nolse in 600 fA/NHz | F=10KHz

Transfer Characteristics

Common Mode Range Vem Vee+2.5 Vee2 | V

Common Mode Rejection | CMRR | 55 dB DC

Open Loop Gain Avor 80 dB R =10KQ

Galn-Bandwidth GBW 300 MHz Ri=10KQ, C =5pF

Output Characteristics

Current Sink/Source lo 5 mA

Oufpuf Swlng Vot Vee2 \ Ri=10KQ

Vo- Veet2 \ Ri=10KQ

Load Capacitance CL 20 pF

Transient Response

Slew Rate S 200 V/us R=10KQ, C=5pF

Settling Time Ts 30 ns R=10KQ, C =5pF:; to 1%
[ Power Supply

SUDD‘Y Volfoge chge Vsupva 8 30 \ Vee-Vee

Supply Current lee 1 mA lpi=100pA

Rejection PSRR+ 40 dB

PSRR- 55 dB DC
Notes:

1 lpr = -100pA for normal blasing and should be PTAT for optimum compensation.,
2) For higher than 5pF load capacitance, series resistance and/or increased compensation might be

required
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SI'W :”aj‘( SP2000 Series Analog Array MacroCell
SIGNAL PROCESSING EXCELLENCE High Performance OpAmp — OPA21 |

Features Voo 1 T-"2-

B Low Noise — 3nV/vHz cC T

B High Open-Loop Gain — 125dB

E Low Input Bias Current — 200nA Vie Qq—*

B Wide Bandwidth — 40MHz OPA21 Vo

B High Slew Rate — 20V/us VNG .

B Low DC Offset — 3mV (untrimmed) N _

W Fitsin 1.5 Tile ' , i

B Design/Layout Available in NiCr Y, :
EE .

Description !

The OPA21 provides a new measure of offset voltage, input bias current and !

performance for general-purpose op- input voltage noise. If features a 40MHz :

amps. It has operating specifications bandwidth and very high open-loop !

that generally equal or exceed those of gain. The mirror image design of this cell

the HA-5104-type ampilifier in all cate- is very suitable for applications where

gories of performance. The OPA21 is low distortion and symmetrical slewing f

well-sulted to accurate signal process- are desired. It Is infernally compensated =
ing applicaiions by virtue of its low input for gains greater than 2. .
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SP2000 Series Analog Array MacroCell T-y 1_ 9.«
High Performance OpAmp — OPA21 Bt 1§
Specifications : it
All specifications at Ta=25°C, Ve = +15V, Vge=-15V, Ipr=100pA . : - =
Parameters Symbol | Min. Typ. Max. Units Conditions f
Input Characteristics .
Offset Voltage Vos 3 mv
Drift TCVos 10 uv/°C
Bias Current ls 1200 nA
Offset Current los 20 ) nA
Voltage Noise €n 3 nV/¥Hz | F=1KHz
Transfer Characteristics
Common Mode Range Vem Veet2 Vee2 | V
Common Mode Rejection| CMRR 130 . dB DC
Open Loop Gain Avor 125 R dB Ri=10KQ
Gain-Bandwidth GBW 40 MHz Ri=10KQ, C=20pF .
Output Characteristics ;
Current Sink/Source o 5 mA )
Output Swing Vour |Veetl.5 Vee-16| V Ri=10KQ
Load Capacitance CL 80 pF
Transient Response
Slew Rate S, 20 V/us R=10KQ, C =20pF :
Setting Time Ts 250 ns Vo=10Vp.p, Ri=10K, :
C=20pF; to 1% i
Power Supply i
Supply Voltage Range Vsuppiy 8 30 \ Vee-Vee i
Supply Current lec 25 mA
Rejectlon PSRR 130° dB DC :
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Si'%"a}( SP2000 Series Analog Array MacroCell
SIGNAL PROCESSING EXCELLENCE 2-Channel Multiplexing Amplifier —’MXAI

T T-da -2

Features

B SPDT Operation, Expandable
B 20MHz Gain-Bandwidth VeaQ
E Unity Gain Stable Vi
B 11V/us Slew Rate - '
|
|

[ |
|

[ |

Vee
J

10ns Delay Time
-110dB Crosstaik (DC) Ven Q
20V Maximum Input Differential
1.5mA Supply Current

Fits in 1.5 Tiles V& Vi Gho

B Design/Layout Available in NiCr

Description

The MXAT1 is a 2-channel, input stage cell. The MXA1 can be expanded to .
multiplexing opamp. The operation of additional switched inputs by adding
the amplifier is that of an SPDT switch. parallel input stages. The inputs have )
The switching inputs (VS1 and VS2) can emitter-follower buffers to reduce bias i
be switched from a differential driver curent and fo increase the maximum . :
similar fo the LBF1 logic buffer macro- differential input voltage “
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2-Channel Multiplexing Amplifier — MXA1 T * "' "" ;
Specifications : !
All specifications af Ta=25°C, Ve = +18V, Vige=-15V, Ip‘[—]m]J.A i
Parameters Symbol Min. Typ. Max. Units Conditions
Input Characteristics
Offset Voltage Vos 35 10 11\
Drift TCVos 12 uv/eC
Bias Current Ia 200 600 nA
Offset Current los 10 60 nA
Voltage Nolse E, 10 nV/VHz | F=10KHz
Current Noise In 200 fA/NHz | F-10KHz
Transfer Characteristics
Common Mode Range Veum Veet2 Vee2 | V
Common Mode Rejection| CMRR : 90 dB DC
Open Loop Gain AvoL 90 dB R=10KQ
Gain-Bandwidth GBW 20 MHz R=10KQ, C=5pF
Phase Margin om 58 degrees | C =10pF !
32 degrees | C=50pfF i
Output Characteristics [
Current Sink/Source lo 5 mA ’
OufpuT Swing Vour VEE+] 5 Vee-1.61 V Ri=10KQ
Load Capacitance CL 50 pF
Transient Response
Slew Rate S 1 V/us R=10KQ, C=5pF
Settling Tire Ts 200 ns Ri=10KQ, C\=5pF; to 1%
Power Supply
Supply Voltage Range VsuppLy 8 30 Vv Vee-Vee
Supply Current lec 1.5 mA lpr = -T00pA
Rejection PSRR+ 90 dB DC .
PSRR- 90 dB DC R
Notes: ‘:

Ierar = -100pA for normal biasing, and should be PTAT for optimum compensation
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Sle‘( 2 3P2000 Series Analog Array MacroCell
i PROCESSNG EXCELLENCE Low Voltage OpAmp — LVAI
Features v |
Low Voltage Operation — cc _PT
2V Minimum Supply
Operation From Single or Split

||
|
Supply Voltages
B Output Voltage Swing to Within 0.1V
of Supplies
H 10MHz Gain-Bandwidth
B Unit-Gain Compensated
MW 7V/us Slew Rate
|
|
|
|

20mA Output Drive ) _ i
TmA Supply Current : ]
Fits in 1.5 Tiles |

Design/Layout Available in NiCr from rail to rail. The output stage can

swing fo within 0.1V of the rails, which s

Description accomplished by using commmon 7 H

The LVAT1 is designed to operate with a
supply voltage as low as 2.0V. The input
common-mode rejection of the LVA1 is

emitter output stages. The open-loop
gain of the amplifier therefore, is af-
fected by the load impedance.

%mo Rl %ma %mz
5
QIBBQ‘? o:eg 'Emo %cm

,;Tlm,ﬁ Sy

7

2T
"8
7

s

)

2
H
TR

(m P92 vou s
A é <y —p——>
4 (=10 L W < .
I~ 1 Q13 Qldé: Q30 .
(] NQQV . s B -

) a7 S8\ Q32 ’
( £ -
Qi - - :
R r R Ra 5 I8 RI7
@35 l P |

47

)
. .-?J

3
i



T JE U VDSOS Y

. SIPEX CORP

48

n e in . |

SP2000 Series Analog Array MacroCell : "‘“q~~——*»;;_~i_f
Low Voltage OpAmp — LVAT1 T-11-2)

Specifications

All specifications at Ta=25°C., Vee = +5V, Vig=-5V, lq=100pA - - S S

'35E D EA 8283711 0002921 0 BASPX

Parameters Symbol | Min. Typ. Max. Units Conditions

Input Characteristics :
Offset Voltage Vos 2 - B mv i e
Drift TCVos 10 pv/eC
Bias Current lg 180 nA
Offset Current los 15 nA
Voltage Nolse €n 10 nV/YHz | F=10KHz
Transfer Characteristics
Common Mode Range Veum Vee Vece v '
Common Mode Rejection| CMRR 80 dB DC H
Open Loop Gain Avot 85 dB Ri=10KQ
Gain-Bandwidth GBW 10 MHz R=10KQ
Phase Margin m 60 degrees
Output Characteristics
Current Sink/Source lo 5 mA Note 1
Output Swing Vo+ Vee0.2 \" R =10KQ

Vo- Vee+0.2 \' R=10KQ
Load Capacitance CL 100 pF
Transient Response
Slew Rate S 7 V/us R=10KQ, C=10pF
Seftling Time Ts 200 ns R=10KQ, C;=10pF; 1o 1%
Power Supply
Supply Volfoge chge VsuppLy 2 10 \" Vee-Vee
Supply Current lec 1 mA lpr=100pA
Rejection PSRR+ 80 dB DC

PSRR- 80 dB DC

Note:

1. Qutput current drive can be increased by increasing the size of the output transistors.

|
|
]
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SIFEX CORP - © 35E D EW 8283711 0002922 2 EWSPX |
SE V*"E miv‘ SP2000 Series Analog Array MacroCell ‘
ot - Low Voltage OpAmp — LVA2

SIGNAL PROCESSING EXCELLENCE

T-Hva- g

Features
Low Voltage Operation —
2V Minimum Supply
Single or Split Supply Operation Vie Q—1* .
Output Voltage Swing to Within 0.2V LVA2 Vo

of Supplies ViNQ— -

Vee lpr

|

| ]

||

B 10MHz Gain-Bandwidth
B Unit-Gain Compensated
|
|
|
]
]

7V/us Slew Rate
20mA Output Drive Veg GND
1mA Supply Current ’
Fits in 1.5 Tiles

Design/Layout Available in NiCr

wide (near rail-to-rail) output swing. The
LVA2 has a simplified input stage for
applications which do not require a

Description CMR to the negative rail (i.e. ground-
The LVA2 s a low-voltage opamp similar referenced input signals in single-supply ¢
to the LVAL. It is designed to operate systems). The reduced component
with a supply voltage as low as 2.0V. count allows the LVA2 1o be imple-
The output stage Is designed to provide mented in one tile.
<]
g] - R4 %Rﬁ %W ém f1l
QaA ’
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35E D H BEBB?LL DDDE‘IEB l+ -SPX
SP2000 Series Analog Array MacroCell T 4.9y
Low Voltage OpAmp — LVA2 - X\
Specifications
All specifications af Ta=25°C, Vee = +8V, Vee=-5V, lpi=-100pA -
Parameters Symbo! | Min. Typ. Max. Units Conditions

Input Characteristics

Offset Voltage Vos 2 5 mV

Drift TCVos 10 - | uv/eC

Bias Current lg- 150 nA

Offset Cumrent los 15 nA

Voltage Nolse en 10 nV/VHz | F=10KHz

Transfer Characteristics

Common Mode Range Veum Veet2 Vee \'

Common Mode Rejection| CMRR 80 dB DC

Open Loop Gain AvoL 85 dbB Ri=10KQ

Gain-Bandwidth GBW 10 MHz R=10KQ

Phase Margin @m 60 degrees

Output Characteristics

Current Sink/Source lo 5 - mMA Note 1

Qutput Swing Vot Vec0.2 \Y Ri=10KQ

Vo- Veet0.2 Y Ri=10KQ

Load Capacitance CL 100 pF

Transient Response

Slew Rate S 7 V/us R.=10KQ, C;=10pF

Setfling Time Ts 200 ns R=10KQ, C{=10pF; to 1%

Power Supply

Supply Voltage Range VsuppLy 2 30 Vv VeeVee

Supply Current lcc 1 mA 1pr=100pA

Rejection PSRR+ 80 dB DC

PSRR- 80 dB DC
Note:

1. Output current drive can be increased by increasing the size of the output fransistors.
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Qirmawv ' SP2000 Series Analog Array MacroCell

A

SIGNAL PROCESSING EXCELLENCE T - L‘_ 1
-

Features
B General-Purpose Buffer or
Gain Block
B 25MHz Gain-Bandwidth -
B Unity-Gain Compensated
(with CC=3pF)
B 12V/us Slew Rate
B 0.7mA Supply Current
B Fits in <0.5 Tile
W Design/Layout Avdilable in NiCr

Description

The BUF1 is a simple cpamp suitable for
use as a buffer stage or gain block. The
output drive of the BUF1 is very limited
and should be used only to drive fairly
high impedances. The BUF1 should
normally be used only in a non-inverting

Buffer Amplifier —BUF1

Vee ler
ViP Q—*
INQ—:

BUF1 Vo

Vee|GND

CcC

configuration. The amount of compen-
sation depends on the closed-loop gain
setting and capacitive loading. A 3pF

compensation capacltor is sufficient for; 3

unity-gain and less than 10pF loading.

Ql €N Q4

100pA

IPT

R6

VCC.

yawuo <]
>

Y

QU
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T 35E D

8283711 0002925 & EMSPX

SP2000 Series Analog Array MacroCell T e
Buffer Amplifier — BUF1 =424,
Specifications L
All specifications at Ta=25°C, Ve = +15V, Vge=-15V, Ipr=-100uA
Parameters Symbol | Min. Typ. Max. Units Conditions
Input Characteristics
Offset Voltage Vos 5 15 mv B
Drift TCVos 10 uv/eC
Bias Current ls 180 nA
Offset Cumrent los 80 nA
Voltage Noise en 10 nV/VHz | F=10KHz
Current Nolse In 200 fA/NHz | F=10KHz
Transfer Characteristics
Common Mode Range Vewm Vee+2 Vee2 | V
Common Mode Rejection| CMRR 50 dB bC
Open Loop Gain Avor 60 dB Ri=10KQ
Gain-Bandwidth GBW 25 MHz Ri=10KQ, C=5pF
Phase Margin m 45 degrees | C =10pF
Output Characteristics
Current Sink/Source lo 0.3 mA
Output Swing Vo+ Vee-1.8 \ R =10KQ
Vo- | VEg+1.5 Vv R =10KQ
Load Capacitance CL 10 pF
Transient Response
Slew Rate S 7 V/us R =10KQ, C =10pF, Cc=3pF
Settling Time Ts 150 ns RL=10KQ, C|=10pF, Cc=3pF:1%
Power Supply
Supply Voltage Range VsupsLy 8 30 Vv Vee-Vee
Supply Current lec 0.7 mA lpr=100pA
Rejection PSRR+ 80 dB DC
PSRR- 50 dB DC
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35E D W 8283711 0002926 T EMSPX f
S:p@}( SP2000 Series Analog Array MacroCell
SIGNAL PROCESSING EXCELLENCE ) Sample-and Hold Amplifier & Switch — SHA1
Features A 42~

m Switched (Tri-Stated) Ampilifier
M Shunt-capacitor S/H Amplifier
B 8MHz Gain-Bandwidth

M 2.5V/us Slew-Rate

B 4us Acquisition Time
|
|
n

25ns Aperture Time
1.6mV Hold Step Error

Fits in 2 Tiles
m Design/Layout Available in NiCr AGND
Description ) »
The SHA1 macrocell is a sample-and- S/H loop. To complete the loop, a high-
hold (S/H) amplifier and switch. When impedance buffer amplifier would be :
the swifch Is activated, the output stage connected to the hold capacitor. The ]
of the amplifier Is disabled, causing it fo output stage of the SHA1 does not use "
go into a high-Impedance state. The replicate feedback, which minimizes
normal application of the SHA1 would hold step error.

be In driving a shunt hold capacitorin a
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" SIPEX CORP

SP2000 Series Analog Array MacroCell
Sample-and Hold Amplifier & Switch — SHA1

Specifications

All specifications at -55°C<Ta<+125°C; Vee = +15V, Vg=-15V; Ip=

35E D W 8243711 0002927 1 EB

]OO}J.A; Chotp = 1000pF,' R =10KQ:

Unity-Gain Configuration; Mode Input: V,o=0.0V, Vu=3.0V; Rise/Fall Time = 20ns

Parameters Min. | Typ. | Max.| Units Conditions
Analog Input Characteristics
Offset Voltage 10 | 40 my 25°C
Offset Voltage Drift 3 uv/°C | Full temperature range
Bias Current 100 | 300 DA 25°C
- 130 | 400 nA Full temperature range
Offset Current 5 30 DA 25°C
10 nA Full temperature range
Differential Input Resistance 200 | 500 KQ 25°C
Common Mode Range +13 | £14 \ Vour=0V: full temperature range
Input Nolse Density At 100KHz; 25°C
Voltage 9 pV/VHz [ Track mode
Current 360 fA/VHz
Transfer Characteristics
DC Gain ’ : 90 dB Vo=t 10V
Galn-Bandwidth 8 MHz | C,,,=1000pF: 25°C
Common Mode Rejection 115 dB DC; 25°C
Rejection 90 dB DC: 1V__ ripple on either supply
Output Characteristics
Current Current Ri0ap=250Q; full temperature range {
Source 26 mA
Sink 21 mA
Output Swing +14 \% Full temperature range
Output Resistance 1000 Q 25°C; | o0=1mA; open-loop config.
Maximum C,,,, , for Stability 2000 pF Phase margin = 30°; full temp. range
Transient Response -
Slew Rate 25 Vius | 25°C: 10V step input
Rise Time 70 ms | 25°C; Cy,;=1000pF, Vi, =200mV,_
Overshoot 3.5 % 25°C: C,,,,,=1000pF, Vour=200mV,_
Digital Input Characteristics
Low Input Voltage 08 \ Full temperature range
High Input Voltage 20 \ Full temperature range
Low Input Current 10 PA Vg=0V: full temperature range
High Input Current 1.5 pA V,=5V: full temperature range
Hold-To-Sample Characteristics
Acquisition Time
10V Step, +0.1% FS 40 us +10mV; 25°C
10V Step, +0.01% FS 43 us +1mV; 25°C
Sample-To-Hold Characteristics
- Aperture Time 25 ns Note 1;25°C
Effective Aperture Delay +5 ns 25°C
Aperture Uncertainty ps 25°C
Seftling Time to £0.01% 25 ns *1mV; 25°C
Transient Amplitude 0.7 mV 25°C
Hold Step 1.6 mvV Crop=1000pF; 25°C
Hold Step Drift 25 uV/°C | Full temperature range

R
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SIPEX CORP : ' 35E D EE 8283711 0002928 3 EBESPX

‘ Si@ﬁ}( | ~ $P2000 Series Analog Array MacroCell
AL ProGESaMG EXCEULENCE Sample-and Hold Amplifier & Switch — SHA1
T-Y2- 20

Specifications (continued) |
All specifications at -55°C<Ta<+126°C; Ve = +15V, Vee=-158V; lp=100uA; Cyorp = 1000pF; Ry = 10KQ ; |
Unlty-Gain Configuration; Mode Input: V.0=0.0V, V;=3.0V; Rise/Fall Time = 20ns |

|

Parameters Min. | Typ. | Max.| Units Conditions
Sample-To-Hold Characteristics
Charge Transfer 1.6 pC =Hold Step * C, i 25°C |
Hold Mode Characteristics . : |
Droop Rate Vo =0.0V. C,,,=1000pF { |
10 uV/ims | 25°C : |
1700 pV/ims | 125°C ; |
Drift Current =Droop Rate * Cy,py E |
10 pA | 26°C : |
1700 PA | 125°C ! |
Feedthrough Attenuation 96 dB V=20V, , at 100kHz; +3dB over : |
10Hz-10MHz : }
Power Supply : |
fopery® V=0V, V;=0V: track/hold modes |
3.6 mA | 25°C {
40 mA | 125°C } g~
(I V=0V, Vo, =0V: frack/hold modes
3.6 mA | 25°C
40 mA | 125°C
Notes:
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g SPX

S}pex T -H9- a9, SP2000 Series Analog Array MacroCell
AL P EXGELLENCE _Transimpedance Amplifier — TZA1
Features V. I
B 50MHz Bandwidth cc T
W 400V/us Slew Rate ~ :
B 110ns Setiling Time Vi Q— S
B 2.7mA Supply Current Vo
B Fitsin 1.5 Tiles V, Q
B Design/Layout Available in NiCr N
\' CcC E
EE i
Description -
The TZA1 is a transimpedance amplifier. - nature of V,, the transimpedance con-
The inverting input is designed for low figuration is insensitive to input shunt
impedance, current-mode operation. capacitance, and provides high-speed :
The non-inverting input is high imped- transimpedance (I/V) conversion. The :
ance. The input signal is therefore a cur- TZA1 can also be configured as a high- 5
rent applied to V,,. Feedback between speed buffer by driving the non-
V,, and V,, converts the input current to invertng input (V,;) and connecting a
a voltage. Due fo the low impedance feedback resistor.
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. 35E D EE 8283711 0002931 3 EW
SP2000 Series Analog Array MacroCell

SPX

Transimpedance Amplifier — TZA1 T L’ 9" 4’%‘
Specifications
All specifications at 0°CsTa<70°C, Vee = +15V, GND=0V, w7 T
Parameters Symbol Min. | Typ. | Max. | Unils Conditions
Input Characteristics
Input Offset Voltage Vs 2 8 mV ) :
Drift TCV 13 25 luv/eC e I
Input Bias Current (V) s 0.5 HA T
Voltage Noise Ey 100 nV/VHz| F=10kHz
Transfer Characteristics
Transimpedance Zy 140 dB | R=10kQ, C=20pF, 2, =V /i,
) open loop
Voltage Gain Ao 100 dB | R=10KQ
Bandwidth BW 80 MHz
Output Characteristics
Output Swing Vour | Vet § Ve 1.5V
Qutput Current lo 15 mA | Sink or source, R=10K Q
Transient Response '
Slew Rate S, 400 Vius | R=10KQ
Settling Time T, 110 ns | to 1%, R=10KQ
Power Supply
Supply Voltage Range Ve Ve 10 30 \
Supply Current . 2.7 mA
Power Supply Rejection PSRR 60 dB
Note:

For capacitive loads exceeding 10pF, compensation (CC) may be required depending on the value of
the feedback resistor.

commr—— | Pt xR
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SIPEX CORP Ty : 35E D B 3283711 0002932 5 BASPX
S}ﬁ@i‘( 2 -2\ sp2000 Series Analog Array MacroCell
SGNAL Phae oG EXCELLENGE Single-Supply TIL Comparator — CMP1 '

Feafures Vv

B Single-Supply Operation cC

H TIL Output Levels

B 25ns Response Time Vie Q——+

® Input CMR Includes Ground CMP1 Vo

B Fitsin 1 Tile ; )

m Design/Layout Available in NiCr NG

fp GND

Description

The CMP1 is a TTL-output comparator
configured to operate with either single
or split supply voltages. The V, of the
comparator is achieved with a satu-
rated output stage so that V, will be
relative to the negative supply voltage.
The input common mode range in-

cludes ground (or V. when powered by
a split supply). Due to the long recovery
time associated with a saturated out-
put stage implemented in a DI process,
arelatively high V,, of 0.6V has been
implemented. A lower V, can be
traded-off for longer recovery time,

59

e v i oA (WA . R




_

1
PO cimeamn OV

SIPEX CORP . 35E D 8283711 0002933 7 EASPX
~ SP2000 Series Analog Array MacroCell T~y a- N :
Single-Supply TTL Comparator — CMP1 T )

Specifications : R R
All specifications at 0°C<Ta<70°C, Ve = +15V, GND=0V, .
Parameters Symbol Min. | Typ. [ Max. | Units Conditions

Input Characteristics
Input Offset Voltage Vs 5 20 mV . . :
Input Bias Current ly 1.5 pA s ;
Transfer Characteristics . !
Galn 60 dB i
Common Mode Range Veu GND V3| V t
Common Mode Rejection | CMRR 70 90 dB :
Output Characteristics
Qutput Current

Source ot 2 mA

Sink +our 2 mA ;
Output Low Voltage Vo 600 - mV |+ =TmA i
Output High Voltage Vou 32 Vv P
Transient Response [ t
Response Time To C=20pF E

Low-to-High 25 ns ) !

High-to-Low 18 ns ;
Power Supply ; Y
Supply Voltage Range Veuppty 5 20 \ V.-GND ) :
Supply Current fsuppiy 2 mA | V =+158V,1,,=0 '
Power Supply Rejection PSRR 70 96 dB
OQutput Voltage Swing Vo 5

T e et bag3 , 4 ) | Syl DR b e
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_ SIPEX CORP | 35E D WM 8283711 0002934 9 EASPX |
S}Q@X T =42 -5, $P2000 Series Analog Array MacroCell
© ONAL PR EXCELLENGE Split-Supply TTL Comparator — CMP2
Features Voo lp '
W  Split-Supply Operation . CC i
B TIL Output Levels ~
B High Output Drive Current — 30mA Vie ——1+ )
B 29ns Response Time < CMP2 Vo
M High Gain — 90dB VNQ—- :
W Fitsin 1.5Tile 3
B Design/Layout Available in NiCr :
Vee GND :
Description u
The CMP2 is a TTL-output comparator designed to clamp at typical TTL levels.
that operates from split supply voltages. Other clamp levels can be choosen,
It is a precision comparator that fea- including bipolar levels, depending on

tures high gain, low offset and drift. The the supply voitages.
output stage is non-saturating, and is
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, . 35E D 283711 0002935 0 E
SP2000 Series Analog Array MacroCell S
Split-Supply TTIL Comparator — CMP2

Specifications
All speclfications af Ta=25°C, Vec = +15V, Vee = -18V, Ip=100pnA
Parameters Symbol Min. | Typ. | Max. | Units Conditions
Input Characteristics
Input Offset Voltage Vs 1.6 5 mV
Input Bias Current s 12561 300 | nA
Input Ofset Curent los 10 | 80 nA
Common Mode Voltage Veu V15V
Transfer Characteristics ’
Voltage Gain A 91 dB
Output Characteristics
Output Current
Source lour 30 mA
Sink . +lour 30 . mA
Output Low Voitage Ve 65 | 300 | mV | I,=1mA
027 05 \ 1o=40mA; Note 1
Output High Voltage Vou 328 | 28 \ = 1MA
_ 311 28 \ Iow=-30mA; Note 1
Capacitive Load Co 50 pF
Transient Response
Rise/Fall Time 7T 25 ns | Overdrve = 50mV, C=50pF
Settling Time s 125 ns Overdrive = 50mV, C,=50pF; to 0.01%
Propagation Delay T 29 ns Overdrive = 50mV, C =50pF
Overshoot O§ 13 % Overdrive = 50mV, C =50pF
Power Supply
Supply Voltage Range Veuppty 10 30 V| VeeVee
Supply Current lec 20 | mA | {,=100pA,V=H
3.0 mA | 1,=100pA, V=L
1.9 mA | 1,=100pA, V=H, V=5V
27 mA | [,=100pA, V=L, V=25V
Notes:

D If V V=10V, then |, and |, for V, and V,, are +15mA and 10mA respectively.
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Si@}( T-42%- $P2000 Series Analog Array MacroCell

e
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SIGNAL PROCESSING EXCELLENCE Two-Input Window Comparator — CMP4
Features v |
B Open-Collector Output cc L
B High Impedance Inputs
W Arbitrarily Set Thresholds Equal to N, Q—¢+
0.2mA (RTH) CMP4 out
W Fitsin 1Tile INy Q—-
B Design/Layout Available in NiCr
Vge GND
Description
The CMP4 is a two-input window com- sets the negative threshold voltage. In a
parator with high impedance inputs typical application, IN, or IN, would be
and a TTL-level, open-collector output. connected to a point to be monitored :
The output will be active (pull-down) in a system. A digital flag would then be
when either input exceeds the internal set (output low) by the comparator :
thresholds set by RTH, and RTH,. RTH, sets  when that signal point exceeded fhe
the positive threshold voltage, and RTH, plus or minus threshold voltage.
VCC
R1 R2 R3 ém
A ¥
Q4 (2]
arde Q2 3 ﬂ JQS \
AN N »——-!
Q7

g IN1
Q4 Q25 j%

. Q10 RTHI 1
4 N2

RTH2 Q27} 928

——-t Ql
* ! — Q15 Qisf—Qi7
100pA \

a l Q3¢ Q4 1
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SP2000 Senes Analog Array MacroCell

35E ) = BEBB?IL DDDE"IB? '-l HSPX

_r_ - _ ’
Two-Input Window Comparator — CMP4 o L' 1— 1 ‘ L
Specifications
All specifications at Ta=25°C, Vee = +18V, Vi = =15V, [p=100pA
Parameters Symbol Min. | Typ. | Max. | Units Conditions
Input Characteristics
Input Offset Voitage Vs 5 10 mV | Relative to V. Notel
Input Bias Current Iy 0.1 10 pA | IN;and IN, <V,
0.5 5 A | IN;andIN,>V,,

Common Mode Range CMR Vet Vel \
Transfer Characteristics
Voltage Gain A, 44 dB R=10KQ to 5V (pull up)
Overdrive Voo 0.15 V | Note2
Output Characteristics
Output Current

Sink +Hoyr 5 mA
Output Low Voltage Vo 05 07 \
Output High Voltage Vou Ve \ R to V..
Transient Response
Response Time T 30 ns High fo low output, R =10KQ to 5V

1 us Low to high output

Power Supply
Supply Voltage Range Vsuepey 8 30 Vo VoV
Supply Current e 0.5 mA | Output high
Notes:

1) V;,= Threshold Voltage (cbsolute value) = (0.2mA)RTH

12)

2) V = Input voltage overdrive required fo switch output from V..
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i
Simiz‘( SP2000 Series Analog Array MacroCell
stGNALPnc;cmE“s:‘NGEXCELLENCE - ‘i Mulhplier - MLT]
T-42-2)

Features Vee Ip
B Voitage-Controlled Amplifier

Operation Xp G Xpa
E Bipolar Output le : Xeg
B |, = VX/RX(1+VY/(IB'RY)) nQ MLTI b
B 100MHz Bandwidth with 50Q Load Y Q— ‘
N 0.02% THD Y Q— RA
B 1.6mA Supply Current Yee
M Fitsin 2 Tile ,
B Design/Layout Available in NiCr Vee GND :
Description the VX signal. The inputs to either VX or

The MLT1 is a Gilbert Cell multiplier con~

figured as a voltage-controlled ampli-
fler. The output stage contains differen-
fial conversion and level-shifting to a bi-
polar current output. Typically, an input
signal Is applied to the VX inputs. A DC
control voltage applied to the VY input

35E D E —B*E&EI?];L 0002938 b EASPX

VY can be bipolar. The output is a sum
of the inverting and non-inverting cur-
rents (bipolar oufput) with near rall-to-
rail compliance. The output current can
be converted to a voltage through a
resisfor connected to ground, or with
an I-to-V converter (fransimpedance)

would control the gain or attenuation of amplifier.
<%T
a9 RIS RrI18 RY7
) @i Qa1 32 Qs
>
ﬁ"ﬁ“f&“ “°§_| éﬂ‘“‘
@ Q2
an Q4 Qs
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SP2000 Series Analog Array MacroCell

0002939 8 EASPX

Multiplier — MLT1 T-Ya. 2,
Specifications e
All specifications af Ta=25°C, Ve = +15V, Ve =-15V, Ip=100pA : =
Parameters Symbot Min. | Typ. [ Max. | Units Conditions

Input Characteristics )

Offset Voltage Ves 2 7 mV

Offset Current bos 10 nA | V,orV,inputs

Input Blas Current Iy 100 nA | V,orV,inputs

Common Mode Range CMR Vg t3 V2] V Note 2

Input Resistance Ry 200 MQ | R, =R, =10KQ

Transfer Characteristics

Reference Current le . 250 A | Note i

Scale Factor lo = Vu/R (14CV /("R )
Distortion THD 0.02 % R, =R, =R, = 10KQ, F = 10kHz
Output Characteristics

Offset Current los 2.5 pA | ALY

Transient Response

Bandwidth BW 20 MHz | R, =R, =R =10KQ

100 MHz | R =50Q

Power Supply

Supply Voltage Range '/ 8 30 V| Veo'Ve

Supply Current lec 1.6 mA

Notes:

1) The reference current I, can be scaled linearly with 1.
2) Maximum Input voltage., (Vg Ve 18 ©aual 1o (Ry,R)A)
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Cinawv $P2000 Series Analog Array MacroCell i
ViR g Array | ,_
SIGRAL PROGESSING EXCELLENGE Current Output, 4-Quadrant Multiplier — MLT2 ;
Features Veo lp E
B 4-Quadrant Muttiplier T ;
M Bipolar Current Output XpQ Xpa !
w1, =KV < Xgg s
m 100MHz Bandwidth with 50Q Load o M2 b ,.
B Thin-Film Resistors for Temperature Ve Q— v

Stability and Very Low Voltage YnQ— RA :

Coefficients , Yes {
m 1.6mA Supply Current [
B Fitsin 2 Tiles Vee GND
B Design/Layout Available in NiCr }
Description . i
The MLT1 is a 4-quadrant Gilbert Cell plete multiplier implementation. The :
type multiplier, with a bipolar current output current can be convertfed to a i
output stage. Internal level-shiffing voltage by a load resistor, or fed di- :
circuits eliminate the need for a differ- rectly into an integrator, depending on
ential-to-single-ended stage following the application.
the multiplier. This simplifies the com-

Hre 3 '
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SP2000 Series Analog Array MacroCell T Yy . t
Current Output, 4-Quadrant Multiplier — MLT2 - 111\ |
Specifications - L eee d i
All speclfications at Ta=25°C, Ve = +158V, Vie = -15V, Ip=100pA . = Al e :

Parameters Symbol | Min. | Typ. | Max. | Units Conditions i
Input Characteristics , : '
Offset Voltage Vos 2 7 mv
Offset Current los 10 nA | V,orV, inputs
Input Blas Current s 100 nA | V,orV, inputs .
Common Mode Range CMR | V+3 V2! V| Note2 .
Input Resistance Ry 200 MQ | Ry=R,=10KQ :
Transter Characteristics
Reference Current ke 250 #A | Notel
Scale Factor K K=R/RRIY
Distortion THD 0.02 % | Ry=R =R =10KQ,F= 10kHz
Output Characteristics . _
Offset Current los 2.5 pA | Atly :
Transient Response t
Bandwidth BW 20 MHz | R, =R, =R =10KQ i

100 MHz | R =50Q | {

Power Supply :
Supply Voltage Range Veuerty 8 30 V| VeV
Supply Current lec 1.6 mA
Notes: : ' *

1) The reference current I, can be sccled finearly with 1.
2) Maximum input voltoge Ve Yoy 18 €aUat to (R.R)A)
3) Transfer function: 1,=K(V,V,), where K = scale factor as above,
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SEME ) i\( T SP2000 Series Analog Array MacroCell
AL P & EXGELLENCE Voltage Output, 4-Quadrant Multiplier — MLT3
Features Vee p
B 4-Quadrant Multiplier 7
m Voltage Output X XA
BV, =KRYVV) 9 Xes
M 100MHz Bandwidth with 50Q Load NO MLT3 Vo
B Thin-Film Resistors for Temperature Ve Q— v
Stability and Very Low Voltage YN Q— RA
Coefficients Yo
H 2mA Supply Current
W Fitsin 2 Tiles Vee Ry GND
B Design/Layout Available in NiCr
Description

The MLT3 is a 4-quadrant Gilbert Cell
type multiplier, similar fo the MLT2 muifi-
plier, except that a unity-gain buffer has
been added to the output stage. All dif-
ferential conversion and level-shifting is
done infernally. A resistor is required at
R, to set the I-to-V conversion.

I
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SP2000 Series Analog Array MacroCell T-~-4a- 2\
Voltage Output, 4-Quadrant Multiplier — MLT3
Specifications
All specifications at Ta=25°C, Ve = +15V. Ve =-15V, lp=100pA
Parameters Symbol Min. | Typ. | Max. | Units Conditions

Input Characteristics

Offset Voltage. Vs 2 7 mv

Offset Current los 10 nA | VyorV, inputs
Input Blas Current la 100 nA | V,orV, inputs
Common Mode Range CMR Vi +3 V2] V| Note2

Input Resistance Ry 200 MQ | R,=R,=10KQ
Transfer Characteristics

Reference Current le 250 A | Notel

Scale Factor K K=R/RR /D
Distortion THD -+ 0.02 % R,=R,=R = 10KQ, F = 10kHz
Output Characteristics

Offset Voltage Vs 25 mV | R =10KQ

Transient Response

Bandwidth BW 20 MHz | R =R, =R _=10KQ

100 MHz | R =50Q

Power Supply

Supply Voitage Range Veuppry 8 30 V| VeV

Supply Current lec 2 mA | ;=100pA

Notes:

1) The reference current |, can be scaled linearly with 1,

2) Maximum Input voltage, (Vg Vg 18 €aual to (RR)A)

3) Transfer function: V =K(V,V,). where K = scale factor as above.
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SIPEX CORP

SKINAL PROCESSING EXCELLENGE

Features

B 4-Quadrant Multiplier

B Bipolar Current Output

B Y input Accepts TTL Logic Levels

B 100MHz Bandwidth with 50Q Load

B Thin-Film Resistors for Temperature
Stability and Very Low Voltage
Coefficients

B 2mA Supply Current

B Fits in 2 Tiles

B Design/Layout Available in NiCr

Description

The MLT4 is a 4-quadrant Gilbert Cell
type multiplier, similar in several respects
o the MLT1 and MLT2 muitipliers. Like the
MLT1 and MLT2, the MLT4 has a bipolar
current output stage, and the X input
stage is the same. However, the Y input
stage has been configured to accept a

Vee e

Vge GND

ground-referenced TIL logic signal. The
MLT4 therefore will, for example, multi-
ply a linear signal by a digital clock for
demodulation. Like the other SP2000
Series multipliers, the MLT4 also has
internal level-shifting and differential
conversion to simplify its application.
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S$P2000 Series Analog Array MacroCell

Current Output, TIL Input, 4-Quadrant Multiplier — MLT4 T Ha- 2\
Specifications
All specifications at Ta=25°C, Ve = +15V, Ve = -15V, Ip=100pA
Parameters Symbol Min. | Typ. | Max. | Units Conditions

Input Characteristics

Bias Current s 100 nA | V,inputs ) -
Input High Current by 1 10 | pA | L=V -
Input Low Current I 50 | 100 | pA | L=0V

Logic High Vi 2.8 7 \'

Loglc Low Vi 0 0.8 \

Common Mode Range CMR : \'4 Note 2

Transfer Characteristics

Reference Current b 250 A | Notel

Output Characteristics

Offset Current los 25 A | Atl,. DC average
Transient Response

Bandwidth BW 20 MHz | R, =R, =R =10KQ

100 MHz | R =50Q

Power Supply

Supply Voltage Range Veyerty 8 30 V | VeV

Supply Current lec 2 mA

Notes:

1) The reference current |, can be scaled linearly with I,.
2) Maximum Input voltage, Ve, = Reg.
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VipAaA
SIGNAL PROCESSING EXCELLENCE
Features
B Precision Full-Wave Rectification
B Current Source Operation
B 0.5mA Supply Current
B Fifsin 1Tile
M Design/Layout Available in NiCr:

Description
The FWR1 Is a precision full-wave recti-

fler. The |, input Is a virtual ground. An
external resistor connected fo I, con-

35€ D MM 8283711 000294k 5 EESPX
SP2000 Series Analog Array MacroCell
Current Source Output, Full-Wave Rectifier — FWR1

Veo )
INQ—] FWR1 |—4 dlo

Ve GND

verts the Input voltage to a current. The
rectified input current is availaoble at the
output, |, which is a current source for

both halves of the input waveform.
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SP2000 Series Analog Array MacroCell

T

” T-42- 2
Current Source Output, Full-Wave Rectifier — FWR1 S '; ;
Specifications s Se B
All specifications at Ta=26°C, Vee = +15V, Ve = -15V, Ip=100pA -
Parameters Symbol Min. | Typ.|{ Max. | Units Conditions

Input Characteristics

Bias Current ly 200 800 | nA | :

Offset Voltage Vos 1 5 mV | R=R =10KQ :

Output Characteristics :

Current Range lo 0 20 | mA :

Voltage Range Vo Ve V.15 V | Voltage compliance !

Transient Response - ‘

Small Signal Bandwidth BW 10 MHz | R =1KQ :

Slew Rate S, 3 Vius | R =1KQ

Power Supply

Supply Voltage Range Verry 8 30| V| VeeVe

Supply Current lec 0.5 mA | |,=0V

Typleal Application:

Vcc thzr—: '
R -
Vi —AMA—] N lo vl
lo=——
GND Ip R R
100uA
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Qi T "‘ 2. a| .
U}%}( SP2000 Series Analog Array MacroCell
O P O EXCELLENGE Current Sink Output, Full Wave Rectifier — FWR2
Features ( Voo b '
M Precision Full Wave Reclification
B Current Sink Opetration
W 0.5mA Supply Current -
M Fitsin 1 Tile FWR2
m Désign/Layout Available in NiCr NQ to
Vee GND

Description

The FWR2 Is a precision full-wave recti-
fier. The |, input is a virtual ground. An
external resistor connected to I, con-
verts the input voltage to a current. The
rectified Input current Is available at the
output, |, which is a current sink for
both halves of the input waveform.

Q18 Q21

._Q_J . A

vCC
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SP2000 Series Analog Array MacroCell T-42-2\
Current Sink Output, Full-Wave Rectifier — FWR2 ' '

9 0 EASPX

Specifications
All specifications at Ta=25°C, Vee = +18V, Vie = -15V, Ip=100pA
Parameters Symbol | Min. | Typ.| Max. | Units Conditions
Input Characteristics
Blas Current hy 200 | 500 | nA
Offset Voltage Vs 1 5 mV | R=R =10KQ
Output Characteristics )
Current Range lo -2.0 0 mA
Voltage Range Vo Ve +1.8 Vee V | Voltage compliance
Transient Response
Small Signal Bandwidth BW 10 MHz | R =TKQ
Slew Rate S, 3 Vius | R =1KQ
Power Supply
Supply Voltage Range Vemeiy 8 30 V| VeV
Supply Current lee 0.5 mA | |, =0V

Typical Application:

Vee Veg
R
Vi _Wf_" N 's} |VI|
o= ——
o=
GND Ip RL

v

100pA

.
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T-42-2)

Features

B |, (low TC) Current Sources

B 1, (PTAT) Current Sources

R 1.4mA Supply Current

B Fitsin 1Tile

M Design/Layout Available in NiCr

Description

The BAS1 cell is a biasing block that
generates both |, and |, bias currents.
The |, circuits are based on a zener volt-
age (divided by R) and therefore have
a fairly low temperature coefficient.
When an |, current is converted to a
voltage through a resistor, the absolute

35E D

I, and | Bias Generator — BAS1

Vee

Q] fenn
BAS1

179 Tpr2

tolerance of thin-film sheet rho is can-
celled. The |, current is developed by a
PTAT (proportional to absolute tem-

perature) current generator. This current  grm=em

source is usually used fo bias the op-
amps for optimum compensation over
temperature.
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SIPEX CORP

© 35E D M
SP2000 Series Analog Array MacroCell
I, and |, Bias Generator —BAST

8283711 0002951 9 EAS

T-42- 2y

!
i Ar R—

Specifications
All specifications at Ta=25°C, Ve = +15V, Ve = -15V
Parameters Symbol Min. | Typ.| Max. | Units Conditions
Output Characteristics
Low TC Current I 70 | 100 130 | pA
PTAT Current Iy 70 | 100| 130 | pA | At25°C
73 pA | Af-55°C
133 pA | At125°C
Power Suppiy
Supply Voltage Range Veupoiy 10 30 V| VeeVee
Supply Current - 1.4 mA | 2, and 2,
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SIGNAL PROCESSING EXCELLENCE

Features

N CML Logic Bias Current Source
M Band-gap Voltage Reference
B 0.5mA Supply Current

W Fitsin 1 Tile

B Design/Layout Available in NiCr

Description
The LBS1 cellis a biasing block for the

CML logic family. The circuit is a band-

gap voltage reference that provides
the CML voltage level (1.5V). It also sefs
up a bias voltage for PNP current
sources. The circuit can operate from a
single 5V supply.

356 D BN 8283711 0002952 O EESPX

SP2000 Series Anclog Array MacroCell
CML Logic Bias Source — LBS1

Vee

GND

R4

<]

GND

79
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ngEx coRp -~ 35E D EA 8283711 uunaqsa 2 -SPX
SP2000 Series Analog Array MacroCell T “—1"
CML Logic Bias Source —LBS1 42 - \7
Specifications )
All specifications at Ta=25°C, Vee = +15V - L U R P
Parameters Symbol Min. | Typ.| Max.| Units Conditions
Output Characteristics
CML Output Voltage \A 1.5 v
Tempco " T1C 40 100 {ppm/°C
Output Load Current I 5 mA
Power Supply
Supply Voltage Vee 4 30|V
Supply Current lec 0.5 mA

80
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SHANAL PROCESSING EXCELLENCE

Features

Buffered Input to CML Logic
Differential Inputs and Outputs
Input Common-Mode Range to
Ground

3ns Rise Time

3ns Response Time

0.6mA Supply Current

Fits in <1 Tile

Design/Layout Available in NiCr

Description

The LBF1 is an Input logic buffer that has
been designed to drive the CML logic
gate. The LBF1 Is In essence a compara-
for with input common-mode range fo
ground. An inverted output is provided.
One of the Inputs is normailly tied to a

35E ) EE 328371] uuuaqsu 4 ENSPX
SP2000 Senes Analog Arroy MacroCell

CML Logic Input Buffer —LBF1

VL Voo

0| O

logic threshold (e.g. 1.4V for TIL). Biasing
for the LBF1 is provided by the logic bias
block LBS1. The LBF1 can also be used
for general-purpose comparator/level-
shifting operations.

(8] Q‘I/{- @
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SP2000 Series Analog Array MacroCell
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35E D EA 8283711 0002955 & EASPX

CML Logic Input Buffer — LBF1 S B
Specifications
All specifications at Ta=25°C, V¢c = +16V :
Parameters Symbol Min. | Typ. | Max. | Units Conditions

Input Characteristics

Common Mode Range CMR 0 Vee2 ) V| Vi Vi

CML Logic Voltage \A 1.5 \'

Output Characteristics

CML Output Low 1.25 Vv | Qor@

CML Qutput High 1.5 \' QorQ

Transient Response

Rise Tlime T, 3 ns

Response Time T, 3 ns

Power Supply

Supply Voltage Vee 4 30 \

Supply Current lee 0.6 mA
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SIPEX CORP

Sip@i‘( T -Ya. 2\ SP2000 Series Analog Array MacroCell

SIGNAL PROCESSING EXCELLENCE

Features
H Two Input OR/NOR Function

B Built-in Hysteresis

B High Noise Immunity

B 5ns Rise Time

B 7ns Response Time

B 300upA Supply Current

M Fits in <0.5 Tile

B Design/Layout Available in NiCr

Desciription

The NORI1 is a two-input OR/NOR logic
gate. The logic topology is essentially
that of current-mode logic (CML), similar
to ECL. This CML logic design has built-in
hysteresis. The logic swing is 250mV.,
referenced to a 1.5V supply rail. The
built-in hysteresls gives the gate high

NOR Gate — NORI

noise immunity, even with the small
voltage swing. The V, is 1.5V and the
V, is 1.25V. These levels and their
differential nature are well-suited for

directly driving other analog macrocells -

such as comparators, multipliers and
switched amplifiers. '
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SP2000 Series Analog Array MacroCell :‘_ Ty
NOR Gate —NORI Hx-ay
Specifications .
All specifications af Ta=25°C, V| = 1.5V; 20V process
Parameters Symbol Min. | Typ. | Max. | Units Conditions

Input Characteristics

Input Logic Low \A 125 v

Input Logic High Vi 1.5 \ :

Blas Current Low I 0.1 RA

Blas Current High I 2 5 pA

Output Characteristics

Output Logic Low Vo 1.25 v

Output Logic High Vou 1.8 \'

Transient Response

Rise Time T, 5 ns

Response Time Ty 7 ns | 25°C

15 ns 125°C

Power Supply

Supply Voltage V. 15 \"

Supply Current lec 300 pA
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S};}ﬁ;{ SP2000 Series Analog Array MacroCell
orprn S W Charge Pump — CHP1 :
SIGNAL PROCESSING EXCELLENCE "r - - :
- T-42-194 |
edqarures Vv, ] ]
B TIL Input Logic cC
W Bipolar Output Current (Sink/Source)
B 5ns Response Time Vor @Qq—+
B 2.1mA Supply Current CHP1 lo
B Fitsin 1.5 Tiles VonQ——|-
B Design/Layout Available in NiCr oN
Vg GND
Description
The CHP1 is a precision charge pump inputs are low, the currents will be off;
that delivers fixed, bipolar output cur- when both inputs are high, the source
rents. The Inputs accept TTL logic levels and sink currents will be balanced. The
and are active high. The V; input will output current will have same tolerance ¢
cause the output to source current into and TC as the |, bias current. The CHP1
aload, whereas the V,,, input causes fits within 1.5 tiles.

the output to sink current. When both
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C35E D MM 8283711 unnaasq 3 BSPX
'SP2000 Series Analog Array MacroCell 1— - q 1_ ;Ll
Charge Pump — CHP1 e
Specifications - =
All specifications at Ta=25°C, Vec = +15V, Vg = -15V
Parameters Symbol Min. | Typ. | Max. | Units Conditions
Input Characteristics
Input High Current Iy 0 -0.5 A | V=5V
input Low Current I 1.5 5 MA |V =0V
Threshold Voltage Viu 1.4 V
Output Characteristics
Output Current lour 1756 | 200 | 225 BA | V,=H. V=L
=225 | 200 | -175 | pA | V=LV, =H
: +7 | 25 pA | Both=Horboth=L
Output Voltage Range 13 12136 V | V=15V
+3 | £3.6 \Y Ve =£5V; Note 1
Transient Response .
Rise Time T, 5 30 ns | R =1KQ, C = 1pF (from 50% Inpuf
’ro 50% oufpu’r)
Fall Time T, 5 30 ns | R =1KQ, C, = 1pF (from 90% to
10% )
Propagation Delay T, 5 30 ns R, =1KQ, C, = 1pF (from 50% input
to 50% output)
Power Supply
Supply Voltage Range 10 30 \ V -Ve
Supply Current lec 2.1 mA 100uA
Note:

1) For V. = 15V, R30 should be 880Q for better matching of source and sink current,
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SIPEX CORP Ya 2y 35E D EW 8283711 0002960 T EESPX
SE?}@}( SP2000 Series Analog Array MacroCell
S1GNAL PROCESGIG EXCELLENGE : Buried-Zener Reference — RBZ10

Features v

B Precision 10V Reference Voltage o°

m 3ppm/°Clempco | 4 e e

N 5mV Output Tolerance

M 4.V Noise (10Hz BW) v

B 75mV/V line Regulation : o

B 100mV/V Load Regulation -

H 2mA Supply Current e

M Fits in 2 Tiles Q

B Design/Layout Available in NiCr AGND PGND

Description ~ provided to boost the compensated

The RBZ10 is o 10V precision reference zener voltage (about 5V) to a 10V out-
based on a Kelvined buried-zener di- put level. The combination of a Kelvin-

ode, which eliminates the error caused ed buried-zener, a specially-designed

by parasitic cathode resistance, which output amplifier, and PTAT compensa-
improves the tempco of the reference. tion form a reference of ouistanding _ t
The zener is compensated by a preci- performance. Two trims are required for £
sion PTAT (proportional-fo-absolute- maximum performance, one for TC and
temperature) generator. An amplifier is another for output level. :
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S$P2000 Series Analog Array MacroCell
Buried-Zener Reference —RBZ10
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T-Y2-2

Specifications
All specifications at T4=25°C, Vcc = +15V -
Parameters Symbol | Min. | Typ. | Max. | Unils Conditions

Output Characteristics

Output Voitage Vo 10 \2 Note 1

Drift TC. 3 ppm/°C| Note 1

Nolse e 4 uv | 0.1-10Hz

Line Reguiation 100 nvyv L
Load Regulation 100 pV/mA

Output Current Drive I 5 mA

Power Supply

Supply Voltage Range Vee 13 | 30 \

Supply Current lee 2 mA

Note:

1) Requires trimming for maximum performance

v v
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Cimay T-4Y%-2

Features

W 50ppm/°C Untrimmed Tempco
B Laser-Trimmable Output Voltage
B Laser-Trimmable Tempco

B 5mA Output Current Capability
B 0.5mA Supply Current

W Fitsin 1 Tile

B Design/Layout Available in NiCr

Description
The RBG10 is a voltage reference
macrocell featuring a 10 volt output.

35€ D ”7—“&2'33?1.1. 0002962 3 EASPX

SP2000 Series Analog Array MacroCell

The basic reference element Is a *band

gap* with first-order temperature com-
pensation. To achieve optimum tem-
perature performance, the RBG10
employs NiCr resistors with appropriate

10V Band-Gap Reference — RBG10

matching fo minimize temperature
effects, which provide a 50ppm/°C
untrimmed temperature cosfficient.
The RBG10 can be trimmed, both for
output voltage and reduced tempera- 7
ture coefficient. It can source SmA of -
output current, It fits within one tile.
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SP2000 Series Analog Array MacroCell — e |
10V Band-Gap Reference —RBG10 - " *- A !
Specifications o !
All specifications at Ta=25°C, V¢ =+15V, Vi =0V
Parameters Symbol Min. | Typ. | Max.] Units Conditions
Qutput Characteristics
Qutput Voitage Vo 10 Vv
Qutput Current
Sourcing ' dour 5 mA T
Sinking +Hour 0.25 mA i
V, Temperature Coefficient| TC, 80 | 180 |ppm/°C i
Power Supply
Supply Voltage Range Vurriy 14 35 \ Vee = Vee
Supply Current e 0.5 mA  |Quiescent; V  =+15V, |,;=0mA
V, Load Regulation AV /Al 1 10 [mV/mA
V,, Line Regulation AV /AV, 5 20 |mV/mA
Note:
1) Design limits account for process and temperature variations and should be used for worst-case
design analysls.
|
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