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ARBITARY BINARY PULSE GENERATOR
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2** Semestor,Educational Year 1997
Abstract
f This project presents the applications in computer. It can be used to function generator,
which can select function, frequency and amplitude by computer * s controlling, That ‘s constitutes
two sections are hardware and software. Hardware is card connected to slot’s computer . Software
can defined function for signal,, frequency and amplitude.  Then,the computer transfer data into

hardware to generate signal.
]
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I1S61C256AH
1S61M256

32K x 8 HIGH-SPEED CMOS STATIC RAM MAY 1997

FEATURES
* High-speed access time: 10, 12, 15, 20, 25 ns
* Low active power: 400 mW (typical)
* ' Low standby power
* — 250 pW (typical) CMOS standby
— 85 mW (typical) TTL standby

» Fully static operation: no clock or refresh
required

¢ TTL compatible inputs and outputs
* Single 5V power supply
* Mix-mode outputs on 1S61M256

. FUNCTIONAL BLOCK DIAGRAM

DESCRIPTION

The ISST 1S61C256AH and IS61M256 are very high-speed,
low power, 32,768 word by 8-bit static RAMs. They are
fabricated using ISSI's high-performance CMOS technology.
This highly reliable process coupled with innovative circuit
design techniques, yields access times as fast as 10 ns
maximum.

When CEis HIGH (deselected), the device assumes a standby
mode at which the power dissipation can be reduced down to
250 pW (typical) with CMOS input levels.

Easy memory expansion is provided by using an active LOW
Chip Enable (CE) input and an active LOW W Output Enable
(OFE) input. The active LOW Write Enable (WE) controls both
writing and reading of the memory. .

The IS61C256AH and 1S61M256 are pin compatible with
other 32K x 8 SRAMs and are available in 28-pin PDIP, SOJ,
and TSOP (type 1) packages.

\
i > 256 X 1024

VCC —»
GND ——»

o

: VOO-Y07 <:> DATA - <:> COLUMN 1O
) CIRCUIT

A

3

CET —»]

CONTROL
OE —» cRcuIT
WE —>]

1SS1 reserves the right to make changes to Its produc's at any time without notice In order to improve design and supply the best possible product. We assume no msponslblmy {or any ervors which

may appear in this pubki © Copyright 1997, integ Silicon Solution, Inc.

Integrated Silicon Solution, Inc.

SA020-1K
05/05/97



IS61C256AH

IS61M256
OPERATING RANGE
Range Ambient Temperature Speed Vce
Commercial 0°C to +70°C -10, -12 5V +5%
-15, -20, -25 5V +10%
Industrial —40°C to +85°C -12 5V +5%
-15, -20, -25 5V +10%

3

OQC ELECTRICAL CHARACTERISTICS (Over Operating Range)

Symbol Parameter Test Conditions Min. Max. Unit
Vo Outpul HIGH Voltage Vee = Min,, lon =—4.0 mA 24 — Vv
Vot Output LOW Voltage Vce = Min., loL = 8.0 mA — 0.4 Vv
Vg input HIGH Voltage 2.2 Vee +0.5 Vv
Vi Input LOW Voltage® -0.5 08 \'
u Input Leakage GND s Vin< Vcee Com. -5 5 HA
Ind. -10 +10
lo Output Leakage GND < Vour £ Vcg, Com. -5 5 pA
Outputs Disabled Ind. -10 +10
Notes:
1. ViL=~3.0V for pulse width less than 10 ns.
POWER SUPPLY CHARACTERISTICS™ (Over Operating Range)
-10ns 12ns  -15ns 20 ns -25ns
Symbol Parameter Test Conditions Min. Max, Win. Max. Min, Max. Min. Max. Min. Max. Unit
lec Vee Dynamic Operating  Vec = Max., CE= Vi Com. — 120 — 13 — 125 — 120 — 120 mA
Supply Current lout = 0 mA, f = fuax Ind. - — — 170 — 160 — 150 — 140
Ise1 TTL Standby Current  Vec = Max., Com. - 25 - 25 — 25 — 25 — 25 mA
(TTL Inputs) Vin= Vi or ViL Ind. - - - 30 - 30 - 3 -— 3
CE2Vm, =0
Iss2 CMOS Standby Vec = Max., Com. -5 - 2 - 2 - 2 —~ 2 mA
Current (CMOS Inputs) CE2Vec-0.2V, Ind. - - - 10 - 10 - 10 - 10
Vin 2 Vee - 0.2V, or
Vins0.2Vv, =0
Notes:
1. Atf = fmax, address and data inputs are cycling at the maximum frequency, f = 0 means no input lines change.
CAPACITANCE'?
Symbol Parameter Conditions Max. Unit
CiN Input Capacitance ViN =0V 8 oF
Cour Output Capacitance Vour =0V 10 pF
Notes: ‘
1. Tested initially and after any design or process changes that may affect these parameters.
2. Test conditions: Ta = 25°C, f = 1 MHz, Vcc = 5.0V.
Integrated Silicon Solution, Inc. 3
SR020-1K
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1IS61C256AH
IS61M256

READ CYCLE SWITCHING CHARACTERISTICS™ (Over Operating Range)

3

10ns -12ns -15ns -20 ns -25ns

Symbol Parameter Min, Max Min.  Max Min.  Max. Min. Max. Min, Max, Unit
tre Read Cycle Time 10 - 12 — 15 — 20 - 25 — ns
taa Address Access Time — 10 — 12 - 15 - 2 - 25 ns
tomi . Qutput Hold Time 2 — 2 — 2 - 2 — 2 — ns
tee  CE Access Time - 10 - 12 - 15 - 2 - ns
tooer  OF Access Time - 5 - 6 - 7 - 8 - 9 ns
tizoe®  OF to Low-Z Output 0 - 0 - 0 - 0 - 0 L
tizoe®  OE to High-Z Output — 5 - 6 - 7 - 9 - 10 ns
tzce®  CEto Low-Z Output 2 - 3 - 3 — 3 - 3 - ns
tzce®  CEto High-Z Output - 5 - 7 - 8 - 9 - 10 ns
te®  CEto Power-Up 0 - 0 - 0 - 0 - 0 - ns
to®  CEto Power-Down - 10 - 12 — 15 — 18 — 2 ns

Notes:
1. Test conditions assume slgnal transition times of 5 ns or less, timing reference levels of 1.5V, input pulse Ievels of 0to 3.0V and

output loading specified in Figure 1a,
2. Tested with the load in Figure 1b. Transition Is measured $500 mV from steady-state voltage. Not 100% tested

3. Not 100% tested.

AC TEST CONDITIONS
Parameter Unit
Input Pulse Level OV to 3.0V
Input Rise and Fall Times 3ns
input and Output Timing 1.5V
and Reference Levels
Output Load See Figures 1a and 1b
AC TEST LOADS
480 Q 480 Q
5V 5V

OuTPUT

2550 5 pF 255Q

Including
jigand

Including

jigand
scope — = _ scope = =
Figure 1a. Figure 1b.
]

4 Integrated Sllicon Solution, Inc.

SR020-1K
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IS61C256AH
IS61M256

AC WAVEFORMS

t
READ CYCLE NO. 102
!

tRC ol

ADDRESS X

et — tOHA QOHA
bout DATA VALID

READ CYCLE NO. 20

f < tRC >
ADDRESS X X
: < taa > <10HAS]
O X i
< {DOE ——» Id— tHZOE —» o
(75 5\ la—»-tLZ0E 7‘
L¢———tACE >
jat— {LZCE — ] €——tHZCE ——
pout HIGHZ X DATA VALID
i
Notes:
1. WE is HIGH for a Read Cycle.
2, The device is continuously selected. OE, CE ViL.
3. Address is valid prior to or coincident with CE LOW transitions.
i
Integrated Silicon Solution, Inc. 5
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1S61C256AH
1S61M256

WRITE CYCLE SWITCHING CHARACTERISTICS? (Over Operating Range)

10ns “12ns -15ns ~<20ns 25ns
Symbol Parameter Min. Max Min. Max. Min. Max. Min. Max. Min. Max,  Unit
twc  Wiite Cycle Time 10 - 12 — 15 — 20 - 25 — ns
tsce  CEto Write End 9 - 10 - 12 — 13 - 15 - ns
tw  Address Setup Time 9 - 10 - 12 — 15 — 20 — ns
to Write End
tHa Address Hold 0 - 0 — 0 — 0 —_ 0 — ns
from Write End
tsa  Address Setup Time 0 — 0 - 0 — 0 — 0 - ns
tewe  WE Pulse Width 8 - 8 - 10 - 13 - 15 - ns
tso  DataSetuptoWriteEnd 7 — 7 - 9 - 10 - 12 - ns
tHo Data Hold fromWrite End 0 — 0 - 0 - 0 — 0 — ns
towe® WELOWto High-ZOutpt — 6 - 6 - 7 — 8 - 10 ns
tzwe -WEHIGHtoLowZOutpst 0  — 0 - 0 - 0 - 0 - ns

Notes:

1. Test conditions assume signal transition times of 3 ns or less, timin

output foading specified in Figure 1a.

2. Tested with the load in Figure 1b. Transition Is measured 500 mV from steady-state voltage. Not 100% tested.

g reference levels of 1.5V, input pulse levels of 0 to 3.0V and

3. The intemal write time is defined by the overlap of CE LOW and WE LOW. All signals must be in valid states to initiate a Write,

but any one can go inactive to terminate the Write. The Data In

edge of the signal that terminates the write.

4. Tested with OE HIGH.

put Setup and Hold timing are referenced to the rising or falling

AC WAVEFORMS
WRITE CYCLE NO. 1 W Controlled)?
- twe »]
. ADDRESS X
' 1SCE ———mlat—tHA
TN |
CE \ //
- taw >
WE S\E—_ tPWE ———; /
a-{SA—» - tHZWE —] [€— 1 ZWE —
pouTt DATA UNDEFINED HIGH 2 /
{SD —»ra— {HD
DIN DATA-IN VALID

Integrated Silicon Solution, Inc.

SR020-1K
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1861C256AH
1IS61M256

WRITE CYCLE NO. 2 (CE Controlled)*?
i twe -l

: ADDRESS }(

¥ -{SA->
. CE X A
tAW >
- S{— tPWE . /
at—— {HZWE ——»] - YL ZWE —
Dout DATA UNDEFINED HiGH2
{SD —-tt— tHD —

J DIN DATA-IN VALID

otes:
:i. The intemal write time is defined by the overlap of CE LOW and WE LOW. All signals must be in valid states to initiate a Write,
but any one can go inactive to terminate the Write. The Data Input Setup and Hold timing are referenced to the rising or falling

edge of the signal that terminates the write.
3. /O will assume the High-Z state if OE 2 Vin.

i

Integrated Silicon Solution, Inc.

, SRA00-1K
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IS61C256AH

IS61M256

ORDERING INFORMATION: IS61C256AH
Commercial Range: 0°C to +70°C

ORDERING INFORMATION: 1S61C256AH
Industrial Range: —40°C to +85°C

Speed (ns) Order Part Number

Package

Speed (ns) Order Part Number

Package

10 IS61C256AH-10N 300-mil Plastic DIP 12 IS61C256AH-12NI 300-mil Plastic DIP
10 1S61C256AH-10J 300-mil Plastic SOJ 12 IS61C256AH-12J! 300-mil Plastic SOJ
10 IS61C256AH-10T TSOP (Type 1) 12 IS61C256AH-12T1 TSOP (Type 1)

12 IS61C256AH-12N 300-mil Plastic DIP 15 1S61C256AH-15NI 300-mil Plastic DIP
12 IS61C256AH-12J 300-mil Plastic SOJ 15 1S61C256AH-15J! 300-mii Plastic SOJ
12 IS61C256AH-12T TSOP (Type 1) 15 IS61C256AH-15T} TSOP (Type 1)

15 1S61C256AH-15N 300-mil Plastic DIP 20 IS61C256AH-20NI 300-mil Plastic DIP
15 IS61C256AH-15J 300-mil Plastic SOJ 20 1S61C256 AH-20J1 300-mil Ptastic SOJ
15 IS61C256AH-15T TSOP (Type 1) 20 1S61C256AH-20TI TSOP (Type 1)

20 IS61C256AH-20N 300-mil Plastic DIP 25 1S61C256AH-25NI 300-mil Plastic DIP
20 1S61C256AH-20J 300-mil Plastic SOJ 25 IS61C256AH-25.1 300-mil Plastic SOJ
20 1IS61C256AH-20T TSOP (Type 1) 25 1S61C256AH-25TI TSOP (Type 1)

25 1S61C256AH-25N 300-mil Plastic DIP

25 IS61C256AH-25J 300-mil Plastic SOJ

25 1S61C256AH-25T TSOP (Type 1)

ORDERING INFORMATION: IS61M256
Commercial Range: 0°C to +70°C

Speed (ns) Order Part Number

Package

10 1S61M256-10N 300-mil Plastic DIP
10 1S61M256-10J 300-mil Plastic SOJ
12 IS61M256-12N 300-mil Plastic DIP
12 IS61M256-12J 300-mil Plastic SOJ
15 IS61M256-15N 300-mil Plastic DIP
15 1S61M256-15J 300-mil Plastic SOJ
" 20 IS61M256-20N 300-mil Plastic DIP
20 IS61M256-20J 300-mil Plastic SOJ
25 IS61M256-25N 300-mil Plastic DIP
25 IS61M256-25. 300-mil Plastic SOJ

Integrated Silicon Solution, Inc.

2231 Lawson Lane

Santa Clara, CA 95054
Tel: 1-806-379-4774

Fax: (408) 588-0806
e-mail: sales@issiusa.com
http://www.issiusa.com

Integrated Sllicon Solution, Inc.
SR020-1K
05/0597



L

“‘_J L.

4

.

NNlational Semiconduc

LM7121

tor

235 MHz Tiny Low Power Voltage Feedback Amplifier

General Description

The LM7121 is a high performance operational amplifier
which addresses the increasing AC performance needs of
video and imaging applications, and the size and power
constraints of portable applications.

The LM7121 can operate over a wide dynamic range of

supply, voltages, from 5V (single supply) up to £ 15V (see
the Application Information section for more details). It of-

Features

(Typical unless otherwise noted) Vg = +15v

m Easy to use voltage feedback topology

W Stable with unlimited capacitive loads

® Tiny SOT23-5 package—typical circuit layout takes half
the space of SO-8 designs

m Unity gain frequency 175 MHz

N Bandwidth (-3 dB, Ay = +1, RL = 1000) 235 MHz

fers an excellent speed-power product delivering 1300V/ps o Slew rate 1300V/ps
and 235 MHz Bandwidth (~3 dB, Ay = +1). Another key o Supply Voltages DIP/SO-8 5V to 15V
feature of this operational amplifier is stability while driving SOT23.5 5V to +5V
uniimited capacitive loads. o m Characterized for +5V, 5V, 15V
Dug to its Tiny SOT23-5 pac_:kage, the LMZ121 is ideal for ® Low supply current 5.3 mA
designs where space and weight are the critical parameters,
The benefits of the Tiny package are evident in small porta- . .
ble electronic devices, such as cameras, and PC video App “catlons . .
cards. Tiny amplifiers are so small that they can be placed ™ Scanners, color fax, digital copiers
anywhere on a board close to the signal source or near the R PC video cards
input to an A/D converter. um Cable drivers
® Digital cameras
m ADC/DAC buffers
m Set-top boxes
Connection Diagram
8-Pin DIP/SO-8 §-Pin SOT23
1 5
Ne X N 8 ve ouTPUT . vt
INVERTING INPUT -2 2+ 2
NON-INVERTING 3] | 8 outpuT ]
'Npgf 4 5 ne NON-INVERTING _3 | 4 INVERTING
INPUT INPUT
TL/H/12348-2 TL/H/12348-1
. Top View Top View
Ordering Information
\ NSC Drawing Package
Package Ordering information Number Marking Supplied As
8-Pin Molded DIP LM7121IN NOSE LM7121IN Rails
8-Pin SO-8 LM7121IM MOBA LM7121IM Rails
LM7121IMX MO8A LM7121IM 2.5k Tape and Reel
5-Pin SOT23-5 LM7121IM5X MAOSA AO3A 3k Tape and Ree!

[STE—, o
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Absolute Maximum Ratings (ote 1)

If Military/Aerospace specified devices are required,
please contact the Nationa! Semiconductor Sales
Office/Distributors for availability and specifications.

ESD Tolerance (Note 2)
Ditferential Input Voltage (Note 7)

Vo’tage at input/Output Pin

Supply Voltage (V* -V ™)
Output Short Circuit to Ground (Note 3)
Lead Temperature (soldering, 10 sec)

(VH)—1.4V,(V7)+ 1.4V

Storage Temperature Range —65°Cto + 1500
Junction Temperature (Note 4) 150

2000V Operating Ratings (Note 1)

v Supply Voltage: DIP/SO-8 4.5V < Vg < 9,

SOT23-5 4.5V < Vg g 1y

36V Junction Temperature Range —-40°C<T;< +85¢
Continuous Thermal Resistance (64a)

260°C N Package, 8-pin Molded DIP 15°Cry

M Package, 8-pin Surface Mount 165°Cry

SOT23-5 Package 325°Cry

+ 15V DC Electrical Characteristics
Upless otherwise specified, all limits guaranteed for Ty = 25°C,V+ = +15V,V~ = —15V,Vom = Vo = OVand R_> 1 g
Boldface limits apply at the temperature extremes. )

F
Typ wri2t |
Symbol Parameter ondit
ym! aramete Conditions (Note 5) Limit Unity
(Note 6)
T ——
Vos Input Offset Voltage 0.9 8 mv
15 max
s Input Bias Current 5.2 9.5 A
) 12 max
Jlos Input Offset Current 0.04 4.3 FT
. 7 max
+RiN input Resistance Common Mode 10 MO
Differential Mode 34 MO
' CiN input Capacitance Common Mode 23 pF
CMRR Common Mode —10V < Vem < 10V 93 73 d8
. Rejection Ratio 70 min
LS
+PSRR Positive Power Supply 10V < VT < 15V 86 70 dB
X Rejection Ratio 68 min
—PSRR Negative Power Supply —15V < V- < =10V 81 68 dB
Rejection Ratio .17 min
. Vou Input Common-Mode CMRR > 70 dB ) Y
13 11 .
Voltage Range : min
' -13 -1 v
. max
Ay Large Signal RL = 2k, Vo = 20 Vpp 72 65 dB
Voltage Gain 57 min
Vo Output Swing Ry = 2kQ 134 111 v
E 10.8 min
i -13.4 -11.2 v
E -11.0 max
Ry = 1500 10.2 7.75 v
7.0 min
' -7.0 ~5.0 v
-4.8 max

http://www.national.com
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+15V DC Electrical Characteristics
Unless otherwise specified, all limits guaranteed for Ty = 25°C,V+ = +15V,V— =
potdface limits apply at the temperature extremes. (Continued)

~15V, Vo = Vo = OVand R_ > 1'MQ.

- Ty LM7121]
&
gymbol; Parameter Conditions (Note 5) Limit Units
N X (Note 6)
T , Output Short Circuit Sourcing 71 54 mA
Current 44 min
Sinking 52 39 mA
. 34 min
g
Is Supply Current 53 6.6 mA
- 7.8 max
—

§
' +15V AC Electrical Characteristics

Unlgss otherwise specified, all limits guaranteed for Tj = 25°C, V*+ = 15V, V= = —15V, Vg = Vg = OV and R_ > 1 MQ.
soldfacd limits apply at the temperature extremes.
S
¥ Typ LM71211
gymbol Parameter Conditions (Note 5) Limit Units
(Note 6)
b e ’ Slew Rate Ay = +2,R_ = 1kQ,
{ 00
(Note 8) Vo = 20 Vpp 13 Vips
GBW Unity Gain-Bandwidth RL = 1k 175 MHz
P Phase Margin 63 Deg
i(-3dB) Bandwidth RL = 1000, Ay = +1 235 MH
} r4
' (Notes 9, 10) RL = 100Q, Ay = +2 50
4 Settling Time 10 Vpp Step, t0 0.1%,
E RL = 5000 " ns
bk Rise and Fall Time Ay = +2,R_ = 1009, 53 ns
i (Note 10) Vo = 0.4 Vpp )
| A Differential Gain Ay = +2,RL = 1500 0.3 %
lo Diferential Phase Av = +2,R_ = 1500 0.65 Deg
[N Input-Referred f=10kHz 17 _p_V—
‘! ' Voltage Noise JHz
g , Input-Referred f = 10 kHz 19 PA
) : Current Nbise ) JHz
i
nl THD. Total Harmonic Distortion 2 Vpp Output, R = 1500, .
> t 0.065
ol Ay = +2,f=1MHz
%
' 2 Vpp Output, Ry = 1500, 0.5
" Ay = +2,f = 5MHz ‘
|3
i
el
¥
b
4 |
s,
\
T
> S
i
3
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+ 5V DC Electrical Characteristics

Untess otherwise spacified, all limits guaranteed for Ty = 25°C, Vt+ = 5V, V~—

Boldface limits apply at the temperature extremes.

—-5V,Vem = Vo = OV and R > 1y

Typ LM71211
Symbol Parameter Conditions (Note 5) Limit Unity
(Note 6)
Vos Input Offset Voltage 1.6 8 mv
. 15 max
Ig Input Bias Current 5.5 9.5 T
12 max
los Input Offset Current 0.07 4.3 pA
£ 7-0 max
F .
Rin Input Resistance Common Mode 6.8 M
a e~
' Differential Mode 34 MQ
Cin input Capacitance Common Mode 2.3 pF
CMRR Common Mode -2V < Veou <2V 75 65 ds
i Rejection Ratio 60 min
+PSRAR Positive Power Supply 3V < V+ <5V 89 65 d8
. Rejection Ratio 60 min
-PSAR Negative Power Supply -5V <V— £ -3V 78 65 dB
b Rejection Ratio 60 min
{/CM Input Common Mode CMRR > 60dB v
3 25 )
Voltage Range min
. -3 —-25 v
max
Ay Large Signal RL = 2kQ,Vo =3 Vpp 66 60 dB
. Voltage Gain 58 min
Vo Output Swing RL = 2k 3.62 3.0 v
2.75 min
]
-3.62 -3.0 \'
-2.70 max
RL = 1500 3.1 25 \
2.3 min
J -28 -215 v
' -2.00 max
E Isc Output Short Circuit Sourcing 53 38 mA
t Current 33 min
Sinking 29 21 mA
19 min |
Is Supply Current 5.1 6.4 mA
7.2 max !

hitp://www.national.com
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-5V AC Electrical Characteristics
ness otherwise specified, all limits guaranteed for Ty = 25°C, V+ = 5V, V-~
oldface limits apply at the temperature extremes.

= —5V,Vom = Vo = OVand R > 1 MQ.

Typ LM7121t
symbol ' Parameter Conditions (Note 5) Limit Units
E (Note 6)
SR Slew Rate Ay = +2,R = 1kQ, 5
(Note 8) Vo = 6 Vpp 520 Vips
®W | Unity Gain-Bandwidth RL= 1k 105 MHz
b Phase Margin RL = 1k 74 Deg
1(—3dB) Bandwidth RL = 1002, Ay = +1 160
(Notes 8, 10) MHz
. ' RL = 100Q, Ay = +2 50
1 Q
s Settling Time 5 Vpp Step, to 0.1%, 65 ns
RL = 5000
t, 4 Rise and Fall Time Ay = +2,R = 1009, 58 ns
(Note 10) Vo = 0.4 Vpp )
Ap Differential Gain Ay = +2,R_ = 1500 0.3 %
ép Differential Phase Ay = +2,R, = 1500 0.65 Deg
on Input-Referred f = 10kHz 17 nv
Voltage Noise VHz
n Input-Referred f = 10 kHz 2 PA
Current Noise JHz
TH.D. Total Harmonic Distortion 2 Vpp Output, R = 1509, 01
Ay = +2,f = 1 MHz )
%
2 Vpp Output, R = 150Q, 06
Ay = +2,f = 5MHz )

+5V DC Electrical Characteristics

Uniess otherwise specified, all limits guaranteed for Tj = 25°C, V+ = +5V,V~ = 0V,Vom = Vo = V+/2and R > 1 MQ.

Boldfacd limits apply at the temperature extremes.

Ty LM71211
Symbotl Parameter Conditions P Limit Units
(Note 5)
(Note 6)
Vog Input Offset Voltage 24 mv
s " Input Bias Current 4 LA
Yos Input Offset Current 0.04 pA
Ry ‘ Input Resistance Common Mode 2.6 MO
Differential Mode 3.4 MQ
Cy Input Capacitance Common Mode 23 pF
CMAR Common Mode 2V < Vom <3V
N . 65 dB
. Rejection Ratio
+PSRR Positive Power Supply 46V < V* S5V
. . 85 dB
Rejection Ratio
~PSRRA Negative Power Supply oV < V- 0.4V
C . 61 dB
Rejection Ratio
Vom Input Common-Mode CMRR > 45dB Vv
3.5 .
Voltage Range min
1.5 v
i max
http://www.national.com
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2

Ty LM71211
Symbol Parameter Conditions P Limit Units
(Note 5)
(Note 6)
SR Slew Rate Ay = +2,R_. = 1k1to
4
(Note 8) V+/2,Vo = 1.8 Vpp 145 Vius
GBW Unity Gain-Bandwidth R, = 1k, toV+/2 80 MHz
ém: Phase Margin RL = 1ktoVt/2 70 Deg
f(—3dB) Bandwidth RL = 100QtoV+/2, Ay = +1 200
(Notes 9, 10) MHz
' RL = 100QtoV+/2, Ay = +2 45
Yy Rise and Fall Time Ay = +2, R = 1009, 8 ns
(Note 10) Vo = 0.2 Vpp
TH.D. Total Harmonic Distortion 0.6 Vpp Output, R = 1500, 0.067
' Ay = +2,f{ = 1 MHz ) %
0.6 Vpp Output, R = 1509, 0.33
> . Ay = +2,f = 5MHz : :

+ 5V DC Electrical Characteristics

Unless otherwise specified, all limits guaranteed for Ty = 25°C,V+ = +5V,V~ = 0V, Vgy = Vo = V*+/2and R > 1 MQ.

Boldface limits apply at the temperature extremes. (Continued)

Typ LM71211
Symbol Parameter Conditions Limit Units
(Note 5)
(Note 6)
i t = +
Ay Large Sugngl RL=2kQtoV+/2 64 - 4B
Voltage Gain
Vo Output Swing RL = 2kQ to V+/2, High 3.7 -
RL=2kQtoV+/2, Low 1.3
v
RL = 1500 to V*/2, High 3.48
RL = 150Qto V+/2, Low 1.59
e —
Isé Output Short Circuit Sourcing 33 mA
Current Sinking 20 mA
Is Supply Current 48 mA

+ 5V AC Electrical Characteristics

Unless otherwise specified, all limits guaranteed for Ty = 25°C, V+ = +5V,V~ = 0V, Vem = Vo = V*+/2and Ry > 1 M,
Beldface limits apply at the temperature extremes.

A <)

Note 1: Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. Operating Ratings indicate conditions for which the device is
Intended to be functional, but specific performance is not guaranteed. For guaranteed specifications and the test conditions, see the Electrical Characteristics.

Note 2: Human body model, 1.5 k2 in series with 100 pF.

Note 3: Applies to both single-supply and split-supply operation. Continuous short circuit operation at elevated ambient temperature can result in exceeding the
maximum allowed junction temperature of 150°C.

Note 4: The maximum power dissipation is a function of Tjimax), Ja, @and Ta. The maximum allowable power dissipation at any ambient temperature isPp =
(T 3max)~TA)/ 0 a. All numbers apply for packages soldered directly into a PC board.

MoloF 5: Typical Values represent the most likely parametric norm.
Note 6: All fimits are guaranteed by testing or statistical analysis.
Notae 7: Differential input voltage is measured at Vg = +15V,
Noh: 8: Slew rate is the average of the rising and faling slew rates.

Note 9: Unity gain oporation for £5V and = 15V supplies is with a feedback network of 510t and 3 pF in parallel (see the Application Information section). For
+5V single supply operation, feedback is a direct short from the autput to the inverting input.

Note 10: Ay = +2 operation with 2 k) resistors and 2 pF capacitor from summing node to ground.

http://www.national.com
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Typilcal Performance Characteristics 1, = 25°C, R_ = 1 MQ unless otherwise specified
1
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Typical Performance Characteristics T, = 25:C. R = 1M unless otherwise specified (Continue)
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ypical Performance Characteristics 1, = 25°c, R, = 1 M2 unless otherwise specified (Gontinued)
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Typical Performance CharacteristiCs T4 = 25°C, RL = 1 MQ2 unless otherwise specified (Continued)
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pical Performance Characteristics 1, = 25°c, R_ = 1 M2 unless otherwise specified (Continued)
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Typical Performance Characteristics 14 = 25°C, R_ = 1 M unless otherwise specified (Continued)
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Application Information
The table below, depicts the maximum operating supply
yoltage for each package type:

TABLE 1. Maximum Supply Voltage Values

3 \ SOT23-5 SO-8 pip
Single Supply 10V 3ov 3ov
Dual Supplies 5V +15V 15V

Stable unify gain operation is possible with supply voltage of
sV for all capacitive loads. This allows the possibility of us-
ing the device in portable applications with low supply volt-
ages with minimum components around it.
Above a supply voltage of 6V (+ 3V Dual supplies), an addi-
tional resistor and capacitor (shown below) should be
in the feedback path to achieve stability at unity gain
over the full temperature range.

\ VW &
wn
o
o

Input

500

} TL/H/12348-87
FIGURE 1. Typlical Circuit for Ay = +1
. Operation (Vg > 6V)
The package power dissipation should be taken into ac-
count when operating at high ambient temperatures and/or
high power dissipative conditions. Refer to the power derat-
ing curves in the data sheet for each type of package.

In determining maximum operable temperature of the de-

vice, make sure the total power dissipation of the device is
t congidered; this includes the power dissipated in the device

with & load connected to the output as well as the nominal
3 dissipation of the op amp.
The device is capable of tolerating momentary short circits
. from #s output to ground but prolonged operation in this
mode will damage the device, if the maximum allowed junc-
tion temperation is exceeded.
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APPLICATION CIRCUITS®

Current Boost Circult

The circuit in Figure 2 can be used to achieve good linearity
along with high output current capability.

27 pF

2kQ \
AN
A A A -
g M7121 ! ¢
INPUT + R
/]/won -isv

500 -15v

R3
190

TL/H/12348-92
FIGURE 2. Simple Circuit to Improve Linearity
and Output Drive Current
By proper choice of R3, the LM7121 output can be set to
supply a minimal amount of current, thereby improving its
output linearity.
R3 can be adjusted to allow for different loads:
Rz = 0.1R_

The circuit above has been set for a load of 100Q.
Reasonable speeds (<30 ns rise and fall times) can be ex-
pected up to 120 mApp of load current (see Figure 3 for
step response across the ioad).

-

2v/div

100 ns/div

TL/H/12348-93
FIGURE 3. Waveform across a 100} Load

It is very important to keep the lead lengths to a minimum
and to provide a low impedance current path by using a
ground-plane on the board.

Caution: If R_is removed, the current balance at the output
of LM7121 would be disturbed and it would have to supply
the full amount of load current. This might damage the part
if power dissipation limit is exceeded
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