THOMSON

SEMICONDUCTORS

GENERAL PURPOSE SINGLE OP-AMPs

The UA748 is a general-purpose operational amplifier built on a single silicon
chip. The resulting close match and tight thermal coupling gives low offsets GENERAL PURPOSE
and temperature drift as well as fast recovery from thermal transients. SINGLE OP-AMPs

® Short-circuit protection.

@ Offset voltage null capability.

® Large common-mode and differential voltage ranges.
® | ow power consumption.

® No latch-up.

The unity-gain compensation specified makes the circuit stable for all feedback CASES
configurations, even with capacitive loads. However, it is possible to optimize
compensation for best high frequency performance at any gain. As a compa-
rator the output can be clamped at any desired level to make it compatible with
logic circuits. Further, the low power dissipation permits high voltage opera-
tion and simplifies packaging in full-temperature range sytems.

® Frequency compensation with a single 30 pF capacitor.

® Operation from +5V to £15 V.

® Low power consumption : 50 mW at £15 V.

® Continuous short-circuit protection.

® Operation as a comparator with differential inputs as high as +30 V.

cB-1 CB-98

® No latch-up when common-mode range is exceeded. PL Als);csg:::‘t’((AGE
- A .
Same pin configuration as the LM101A. H SUFFIX DG SUFFIX
METAL CAN CERDIP PACKAGE
ORDERING INFORMATION
Hi-Rel versions available - See chapter 14
CB-342 CB-705
PART NUMBER TEMPERATURE PACKAGE
N H | DP| GC| FP
UA748C 0°Cto + 70°C| @ | ® ] @
UA748M —-55°C to +125°C| @ (]
FP SUFFIX
Examples : UA748CH, UA748MGC PLASTIC GC SUFFIX
MICROPACKAGE TRICECOP {LCC)
PIN ASSIGNMENTS
{Top views)
CB-98 CB-705
CB-342
1 8
2 17
3 E 3 6 1-NC 1-NC
5 2 - Offset null 12 - Offset null
40 frequency compensation 13- NC
3-NC
14 - NC
4 - NC
) o 15 - Output
1- Offset nul 5 - Offset null 5 - Inverting input 16 - NC
freque.ncyv compensation 6 - Output 6 - NC 17- Véc
2 - Inverting input 7.Vt 7 - Non-inverting input
L ~vee 18- NC
3 - Non-inverting input . 8- NC
_ 8 - Frequency compensation 19 - NC
4-Vee 9- NC
1 - 20 - Frequency
0-Vee compensation
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UA748

MAXIMUM RATINGS

Rating Symbol UA748C UA748M Unit
Supply voltage Vee 18 +22 A\
Differential input voitage Vip +30 +30 v
Input voitage Vi +15 +15 v
Output short-circuit duration Indefinite Indefinite —
Power dissipation i Pt 500 500 mwW
UA748GC | 665 -
Operating free-air temperature range M Toper 0t + 70 -55to +125 °C
Storage temperature range ' Tstg °C 1
CB-11 | ; ~651t0 +150 | -65 10 +150
CB-98, CB-342 ~55to +126 -55to +125 ]
SCHEMATIC DIAGRAM
Inverting
input Frequency compensation
Non-inverting
input D_&
Q3
Q4
Offset null
Q7
Qs
R1
1k R3TR
50k k&Y
Offset nuil
CASE Offset iny:r‘:i-n Inverting Ve, vz Output Frequency| Off. null N.C
null input 9 input cc cc P Comp. |Freq. comp. e
CB:‘H/CE” 5 3 2 4 7 6 8 _
CB-706" 12 7 5 10 17 15 20 2 *
* €B-705 : Other pins are not connected
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UA748

ELECTRICAL CHARACTERISTICS
Vee= 15V, C1=30 pF

UA748M : —55°C< Tomp < +126°C
UA748C : 0°C< Tamb < + 70°C
{Unless otherwise specified)

UA748C UA748M
Characteristic ymbol Unit
Min Typ | Max | Min Typ Max
Input offset voitage (Rg< 10 ki2) Vio mV
Tamb = +25°C - 2 6 - 1 5
Tmin < Tamb < Tmax - - 7.5 - - 6
Input offset current ho nA
Tamb= + 25°C - 20 200 - 20 200
Tamb = + 125°C - - - - — | 200
Tamb= — 55°C - -~ — - - 500
Tmin < Tamb < Tmax e - 300 - - -
Input bias current B nA
Tamb= + 256°C - 80 | 500 | — 80 | 500
Tamb = + 125°C - - - - — | 500
Tamb=~ 55°C - - — - — | 1500
Tmin< Tamb < Tmax - - 800 - - -
Large signal voltage gain (Vo= £15V, R 22k, Vo=1 10 V) Ayp V/imv
Tamb= +25°C 20 | 150 50 | 180 | —
Tmin< Tamb < Tmax 15 - - 5 - -
Supply voltage rejection ratio (Rg < 10 k2} SVR — 30 150 —~ 30 150 uv/v
Supply current 'c+c' Icc mA
Tamb=+ 25°C — 19| 28| - | 18| 28
Tamb = +125°C - - - - 12 | 28
Tamb=— 55°C - - - - 18 | 33
Tmin < Tamb S Tmax - 2 33 - - -
Input voltage range Vi +12 | +13 - +12 - — v
Common-mode rejection ratio (Rg< 10 k() CMR 70 90 - 70 20 — dB
Qutput voltage swing Vorp v
R >10 k@ +12 14 ot 112 t14 -
R > 2k +10 +13 - +10 +13 —
Slew rate (Tamp = +25°C, R =2 k@2, Unity gain} Svo - 0.5 — - 0.5 - V/us
Rise time (e)= +20 mV, C_ <100 pF, Ry =2 k@2, Tamp = +256°C, t us
Unity gain) - 0.3 - 0.3 —
Overshoot factor (e[~ +20 mV, C| €100 pF, R =2 k2, Kov %
Tamb = +25°C, Unity gain} - 5 - - 5 -
Output resistance {Tamp = +25°C) Ro — 75 - - 75 - Q
Input resistance (Tamp = +25°C} Ry 03 2 — 0.3 2 - MQ
38
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UA748

CURRENT LIMITING INPUT CURRENT
15 T T 400 v -
Vee=t15V Vee=115V
s N\ —
H g 300
-~ 10 o = = N
o0
2 3 3 z '
E3 [] [N mma € 200 Bias current —
3 + ¥ L3
5 % % 3
5 ° +—vq [ Offset current
3 e S & 100 \\
o 2 ™
L \‘\
0 0
0 & 10 15 20 25 30 ~75 -50-25 0 25 50 75 100 126
OUTPUT CURRENT (£ mA) TEMPERATURE (°C}
OPEN LOOP FREQUENCY RESPONSE LARGE SIGNAL FREQUENCY RESPONSE
10 T 7 e T
100 S Tamb= +25°C | = \T/amb= +25°C
— Vee=$15V s cc=115V
M | > 12 44
s ® 2 il
s | : l
< £ C1=3pF
a C1=3pf % 8 ?
& 40 - ‘
g g
= 20 =
S €1-30 pF 3 ¢
. i \
C1=30 pF )
| | oLorer [T TN
4 10 100 1k 10k 100k 1M 10M 1K 10k 100k ™ 10M
FREQUENCY {Hz) FREQUENCY (Hz)
FREQUENCY COMPENSATION VOLTAGE FOLLOWER PULSE RESPONSE
T 50 r 10
o Vee=215V s
u R =2k
g 20 Tamb= +25°C s 6
E \ | G ! g
2 10 e T mpue =t [/
o z 1
3 No overshoot E 0 . ¢
2 5 NSO No_CL<100 pF) (2] ) Outpu
5] : 8 -
g T g |
g 2 ‘ ] b - I
] 20% overshoot R g s+ ' Tamb = +25°C
g 1F CL<20 pF) ~ -8 'I + 4 + Vee=115V
Sosbl 111 = ~10 A S U I
Ll 10 20 30 40 50 60 70 0 10 20 304050 60 70 80
CLOSED LOOP VOLTAGE GAIN (dB) TIME {(us)
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UA748

INPUT VOLTAGE RANGE OUTPUT SWING
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5 - ﬂb - 5 T I ;
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10 15 20 5 10 15 20
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE {+V)
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UA748

TYPICAL APPLICATIONS

PRACTICAL DIFFERENTIATOR

+15V o -15V

R1 c1

o o———+—]} -
I eo
uA748 P__J__o

+

R3

3T

SINGLE SUPPLY OPERATION

R1 R2
(e, L% T}

+20V

-]

UA748 - O

e} +
e0
R3 [] C1 30pF
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UA748

PULSE WIDTH MODULATOR

R1 A2
o 100 k2 100 k2
o—-—r 23—
t5V
+15V
e0
—0
a3
1 10k
27 R2 C1 L UA748
f = 1 Cl o
"7 2rR1CH 0.47 uF Ra
100 ka2
e <fp {unity gain) l
\
15V o1
62V
AS
100 Q
D2
62V
LARGE SIGNAL FEED-FORWARD
TRANSIENT RESPONSE
10 [Vgc=215V
RL=0
7.5 |CL=10pF
_ Tamb = +25°C
s
]
2 |
: \
2 25
5 \
=3
B \
5 o
°
-25
o 1 2 3 4 5 & FEED-FORWARD COMPENSATION
RESPONSE TIME (us)
“ 1N 4148 10KkQ
»i 1
L | L T
1N 4148
“g\ L —te—¢
10kQ
e O—{ 1

3k
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UA748

@ 508

0.51min.~

Datum

(1) Nominat dimension
(2) Troe geometrical position

o
| TEOw
- 8 o 8om
DIN '
G C-23| T10-99 T0-99 F 101 CB-1 A50D F nea | CB-98
Base THOMSON
. CEl DATA JEDEC SITELESC SEMICONDUCTORS ce DATA JEDEC SITELESC SEMICONDUCTORS
CcB-98
DP SUFFIX
PLASTIC PACKAGE
DG SUFFIX
CERDIP PACKAGE
mm mm
0.185 max
a5 P e £ - e i
; .
-
i
l 'HHB A}: t
_Daum _/ 0.35 o L8724
0.45 9.04
iy . _.4.75 .75 max
495
8o I‘ —— 2.
i
om s08 1] 1 ow \i
CB-342 MS004 CB } TMS004 CB CB-705
CEl DATA JEDEC SITELESC ssmu cel DATA i JEDEC SITELESC semns
CB-342 CB-705
FP SUFFIX GC SUFFIX
PLASTIC

MICROPACKAGE

»
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These specifications are subject to change without notice.
Please inquire with our sales offices about the availability of the different packages.
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