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Operational Amplifiers/Buffers

LM4250/LM4250C programmable operational amplifier
general description

The LM4250 and LM4250C are extremely versatiie
programmable monolithic operational amplifiers
A single external master bias current setting resistor -
programs the input bias current, input offset cur
rent, quiescent power consumption, slew rate,
input noise, and the gain-bandwidth  product.
The device is a truly general purpose operational
amplifier

Standby power consumption as low as 500 nW
No frequency compensation required
Programmable electrical characteristics

Offset Voltage nulling capability

Can be powered by two flashlight batteries
Short circuit protection

The LM4250C is identical to the LM4250 except

features that the LM4250C has its performance guaranteed

over a 0°C to 70°C temperature range instead of

s +3V 10 18V power supply operation the -55°C to +125°C temperature range of the
3 3 nA input offset current LM4250.

P

schematic diagrams typical applications
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LM4250/LM4250C
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ANANUIN N, (9D)

absolute maximum ratings
Supply Voltage 218V Output Short-Circuit Duration Indefinite
Power Dissipation (Note 1) 500 mw Operating Temperature Range LM4250 -55°C < T4 < 125°C
Ditferential Input Voltage +30v LM4250C ©0°C< T < 70°C
Input Voltage (Note 2} 215V Storage Temperature Range -65°C 10 150°C
lget Current 150 uA Lead Temperature (Soidering, 10 sec) 300°C
electrical characteristics LM4250(-55°C < T, < 125°C unless otherwise specified)
Vg= 1.5V
PARAMETERS CONDITIONS Isgr = 1 uA isgr = 10 uA
MIN MAX MIN MAX
Vos Ta®25° Rg<100kQ2 3mv * smv
los Ta= 28 3InA 10 nA
lues Ta*25° 4 750A 50 nA
Large Swynal Voltage Gain Ta25" R = 100k 40k
Vo= 106, Ry - 10k{2 50k
Supply Current T« =28°C 75uA BO wA
Power Consumption Ta #2%°C 23 uW 240 uW
Vos Rg < 100 k2 amv 6mv
ios Ta'=125°C 5nA 10 nA
Va § <56°C InA 10 nA
Toios 7504 50 nA
Input Voltage Range =07v 0.7V
Large Signal Voltage Gan Vo * t0.6V R, = 100 k{2 30k
R, = 10kl 30k
Output Voltage Swing R+ 100 k{2 0.6V
R_ = 10kQ2 0.6V
Common Mode Rejection Ratio Rs < 10k§2 70 d8 70 d8
Supply Voltage Rejection Ratio Rg< 10kQ2 76 d8 76 d8
Supply Current ’ B uA 90 uA
Power Consumption 24 uW 270 uW
Vg = 15V
PARAMETERS CONDITIONS Iser = 1WA Isey = 104A
MIN MAX MIN MAX
Vos Ta =25°C Rg < 100 k§2 Imv Smv
los Ta =25°C 3nA 10 nA
lows Ta=25°C 75nA 50 nA
Large Signal Voltage Gain Ta =25°C R =100k 100k
Vo =210V R, = 10kl 100k
Supply Current Ta=25°C 10 uA 90 uA
Power Consumption Ta=25°C 300 uW 27 mw
Vos Rg < 100 k2 amv BmV
log To*125°C 25 nA 25 nA
Ta=-55°C 3nA 10 nA
Ines 750A 50 nA
Input Voltage Range £135v *135v
Large Signal Voltage Gain Vg = t10V R = 100 kQ 50k
R, = 10k§2 50k
Output Voltage Swing R, = 100 k2 12V
R, = 10k§2 12V
Common Mode Rejection Ratio Rs<10kQ2 70 dB 70 g8
Supply Voltage Rejection Ratio Rg < 10 k2 76 dB 76 d8
Supply Current 11 uA 100 A
Power Consumption 330 uw Imw
Note 1: The maximum junction temperature of the LM42560 is 150°C, while that of the LM4250C is 100°C. For operating
at elevated temperatures, devices in the TO-5 package must be derated based on a thermal resistance of 150°C/W junction to
ambient, or 45°C/W junction to case. The thermal resistance of the dual-in-line package is 125°C/W.
Note 2: For supply voltages less than +15V, the absolute maximum input voltage is equal to the supply voltage.
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typical performance characteristics (con’t)

input Noise Current (i,) and

Phase Margin vs ISgT Voltage (E,) vs Frequency RSET vs ISET
100 100M
Ta=25C A 53 == E. Iser = 1.0 wA &
_ ¥ LR -100k0 3 R H
@ 2 Isgy * 10 u
S n > < T = 1M A
& = - 1.0 w e N s
& 60 fygncsv =3 ' = 3
= H g I
c u S - 5 ™ Vg = £1§
< -
£ ~ Vs = <15V [T1 e | lser * 10 A £ e
3 HH a o »
w s e I LI
2u £ Isgr = 1.0 4A z 100K
S H <
1? z 3
T, =25°C B
0 10K
1 1.0 0 100 10 100 0 A 1 10 100
Iger (WA) FREQUENCY (Hz) Isey WA)

typical applications (con’t)

snoves e Quescent Po = 1.8 W "
b *Meter movement (0 — 100 wA. 2 ki2) marked |
for 8 - 100 nA full scale, P 18V 2
2 ) 4
a2 i
i
3 .
Yo, .
. Note 1: Qurescent Pp « 10 uW. A
& A Notw 2: R2. BRI, R4, RS, RE, and RT are 1% rasistors
Floating Input Meter Amplifier P Lad Note 3: R11 and C1 are for DC and AC common mode
5 e by o e repection sdjustments.

100 Nano-Ampere Full Scate
X100 Instrumentation Amplifier 10 uW

Igey EQUATIONS

VeV 208

s whors Rygy m conmaciod 1o V-

iy !._“ whors Rygr % connaciod 1o wound
et

RSgT Connected to Ground

v

Transistor Current Source Biasing FET Current Source Biasing Offset Null Circuit

*R1 limits Igg maximum
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electrical characteristics LM4250C (0°C < T, < 70°C unless otherwise specified)
Vg =215V
PARAMETERS CONDITIONS Iggr = 1A Isgy = 10 uA
MIN MAX MIN MAX
Vos Ta = 25°C Rg < 100 k2 5 mv 6mv
tos Ta=25°C 6 nA 20 nA
bt Ta=25°C 10 nA 75 nA
Large Signal Voltage Gain Ta=25°C R = 100kQ 25k
Vo = t0.6V R, = 10k 25k
Supply Current Ta=25°C B uA 90 uA
Power Consumption Ta®25°C 24 uw 270 uW
Vos Rg < 10 k2 6.5 mv 75 mv
toy 8 nA 25 nA
L 10 nA 80 nA
Input Voltage Range +0.6V 0.6V
Large Signal Voltage Gan Vo = *0.6V R, =100 k{2 25k
R =10k 25k
Output Voltage Swing R, < 100 kf2 0.6V
R, = 10 k§2 +0 6V
Common Mode Rejection Ratio Re < 10k 70 d8 70 d8
Supply Voltage Rejsction Ratio Rg < 10k02 74 d8 74 d8
Supply Current B8 uA 90 uA
Power Consumption 24 uw 270 uW
Vg = 215V
PARAMETERS CONDITIONS Isgr = 1uA Isgy = 10 uA
MIN MAX MIN MAX
Vos Ta=25°C Rg < 100 k0 5mVv 6mv
los Ta=25°C 6 nA 20 nA
lows Ta=25°C 10 nA 75 nA
Large Signal Voltage Gain Ta=25°C R, = 100 k2 60k
Vo =210V R = 10k 60k
Supply Current Ta=25°C 11 uA 100 uA
Power Consumption Ta=25C 330 uw 3Imw
Vos Re < 10Kk2 6.5 mv 7.6mv
los 8 nA 25 nA
e 10 nA BO nA
Input Voltage Range $13.5v £135Vv
Large Signal Voltage Gain Vo = 10V R = 100 k2 50k
R, = 10k 50K
Output Voltage Swing R = 100 k02 212V
R, = 10k2 212V
Common Mode Rejection Ratio Rg < 10k02 70d8 70 d8
Supply Voltage Rejection Ratio Rs < 10kQ2 74 dB 74 d8
Supply Current 11 uA 100 uA
Power Consumption 300 uW 3ImwW
resistor biasing
Set Current Setting Resistor to V™
Iser
Vg 0.1 A 05uA | 1.0uA 5 uA 10 A
1.5V 25.6 M2 5.04 MQ| 25MQ.| 492 k2 284 k2
13.0v 55.6 MQ (ﬂ.o 5.5 MQ 1.09 M | 544 k2
6.0V 116 MQ 2301 | 115 MQ 2.29 MQ 1.14 MQ
9.0V 176 MQ 35.0 M0 [17.5 MQ 3.49 MO 1.74 MO
2120V 236 MQ2 47.0 M0 {235 MQ 4.69 MQ 2.34 MQ
$15.0v | 296 M2 69.0 MQ |20.5 MQ 5.89 MY 2.94 MQ
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:n2904, A 1o 282907, Asiuicon)
:n3485, A, n3486,A

ocd

PNP SILICON ANNULAR HERMETIC TRANSISTORS

designed for high-speed switching circuits, DC to VHF amplifier
applications and complementary circuitry.

High DC Current Gain Specified — 0.1 to 500 mAdc

PNP SILICON
SWITCHING AND AMPLIFIER
TRANSISTORS

High Current-Gain —Bandwidth Product —
fT = 200 MHz (Min) @ Ic = 50 mAdc

® Low Collector-Emitter Saturation Voltage —
VCE(sat) = 0.4 Vdc (Max) @ I¢ = 150 mAdc

2N2904,A thru 2N2907, A Complement to NPN 2N2218 A,
2N2219,A, 2N2221,A, 2N2222 A

e JAN/JTX Available, Except 2N3485 and 2N3486.

SELECTOR GUIDE

Characteristic
BVceo hrE
Device Ic=10mAdc | Ic=1.0mAdc | Ic=150mAdc | Ic =500 mAdc
+ Type Volts Min Min Min Pack age
2N 2904 40 25 40 20 105
2N 2905 50 100 30 )
2N2906 25 40 20
2N2907 50 100 ) g8
2N 3485 25 40 20
2N3486 50 100 3 -+
2N2904A 60 40 40 40 105
2N2905A 100 100 50 \
2N2906A 40 40 40 1018
2N2907A 100 100 50 J
2N3485A 40 40 40
2N3486A 100 100 50 TG
*MAXIMUM RATINGS
Rating Symbol | Non-A Suffix A-Suffix Unit
Collector-Emitter Voltage VCeo 40 60 Vdc
Collector-Base Voltage Vce 60 Vdc
Emitter-Base Voltage Ve 5.0 Vde
C Current - C Ic 600 mAdc
2N2904,A|2N2906,A |2N3485, A
2N2905,A|2N2907,A |2N3486,A
Total Device Dissipation Pp 600 400 400 mw
@Tp=25°C
Derate above 25°C 343 2.28 228 mw/oC
Total Device Dissipation Pp 3.0 1.8 20 Watts
@ T¢ = 25°C
Derate above 25°C 17.2 10.3 11.43 mw/°C
Operating and Storage Junction T3 Tseg -65 to +200 "
Temperature Range

CASE 31 (1)
TOS

2N2904 A 1
2N2905.A

L CASE 22 (1)
TO 18
! 2N2906.A
/ 2N2907.A
0050 = =
- - am
\
v
n?:. 029 _ 38
0036 \/ - 0230 " 038 ©
LTS - 88 Lo,
7’ 0 040 A '
: ;
' i
l 0065
I oo
i
0500 |
L) JDU
I oors **
CASE 26
TO-46 .
2N3485.A
2N3486,A

The respectve JEDEC registered
dimensions and notes apply
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2N2904,A thru 2N2907,A/2N3485,A, 2N3486,A (continued)

"ELECTRICAL CHARACTERISTICS (T = 25° unless otherwise noted)

[ Charscteristic [ Symbol ] Min ‘ Typ l Max l Unit J
OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage(1) BVceOD Vdc
{lc = 10 mAdc, Ig = 0) Non-A Suffix 40 < -
A-Suffix 60 - -
Coliector-Base Breakdown Voltage 8Vceeo 60 = > Vdc
{Ic = 10 wAdc, Ig = 0} B
Emitter-Base Breakdown Voltage BVEBO 5.0 - i Vde
(Ig = 10 wAdc. i¢ = 0)
Collector Cutoff Current ICEX = 2 50 nAdc
(Ve = 30 Vdc, Vgg = 0.5 Vac)
Collector Cutoff Current icso uAdc
(Veg = 50 Vdc, 1g = 0) Non-A Suffix - 0.020
A-Suftix - - 0.010
(Ve = 50 Vdc, Ig = 0, T = 150°C) Non-A Sutfix - - 20
A-Suffix - - 10
Base Cutoff Current ) - - 50 nAdc

(Vg = 30 Vdc, Vgg = 0.5 Vdc)

ON CHARACTERISTICS

DC Current Gain hgg %
{i¢ = 0.1 mAdc, Vcg = 10 Vdc) 2N2904,2N2906,2N3485 20 % =
2N2905,2N2907,2N3486 35 . -
2N2904A,2N2906A,2N3485A 40 - -
. 2N2905A.2N2907A,2N3486A 75 - -
(I¢ = 1.0 mAdc. Vg = 10 Vdc) 2N2904,2N2906,2N3485 25 - —
2N2905,2N2907,2N 3486 50 - -
2N2904A.2N2906A 2N3485A 40 - -
2N2905A 2N2907A,2N3486A 100 = <
{Ig = 10 mAdc, Vg = 10 Vde) 2N2904,2N 2906,2N 3485 35 = -
2N2905,2N2907,2N 3486 75 b -
2N2904A,2N2906A,2N3485A 40 - =
2N2905A.2N2907A,2N3486A 100 * '3
(ic = 150 mAdc, Vg = 10 Vde) (1) 2N2904,A,2N2906,A,2N3485,A 40 - 120
2N2905.A,2N2907,A,2N3486,A 100 - 300
(ic = 500 mAdc, Vog = 10 Vde) (1) 2N2904,2N2906,2N3485 20 - -
2N2905,2N2907,2N3486 30 - -
2N2904A,2N2906A,2N3485A 40 - -
2N2905A,2N2907A,2N3486A 50 - -
Collector-Emitter Saturation Voltage(1) VCE (sat) Vde
(Ic = 150 mAdc, Ig = 15 mAdc) - - 04
{ic = 500 mAdc, !g = 50 mAdc) -3 = 1.6
Base-Emitter Saturation Voltage VBE (sat) Vdc
(ic = 150 mAdc, Ig = 15 mAdc) (1) - - 1.3
(Ic = 500 mAdc, Ig = 50 mAdc) - - 26
DYNAMIC CHARACTERISTICS
Current-Gain—Bandwidth Product(2) fr 200 - - MHz
{ic = 50 mAdc, Vcg = 20 Vdc, f = 100 MHz)
Output Capacitance Cob - = 8.0 oF
(Veg = 10 Vdc, Ig = 0. f = 100 kHz)
Input Capacitance Cib - = 30 oF

(Vgg = 2.0 Vdc, Ic = 0, f = 100 kHz)

SWITCHING CHARACTERISTICS

Turn-On Time g ton - 26 45 ns
(Vee = 30 Vdc, I¢ = 150 mAdc,
Delay Time Igy = 15 mAdc) tg < 6.0 10 ns
(Figure 15a)
Rise Time t - 20 40 ns
Turn-Off Time toff = 70 100 ns
(Vg = 6.0 Vde, Ic = 150 mAdc,
Storage Time Igy = 1g2 = 15 mAdc) ts - 50 80 ns
(Figure 15b)
Fall Time 1 - 20 30 ns

“Indicates JEDEC Registered Data
{11Puise Test: Pulse Width S 300 ks, Duty Cycle 5 2.0%.
(2111 is detined as the frequency at which |he| extrapolates to unity
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2N2904,A thru 2N2907,/ /2N 3485,A, 2N3486,A (continued)

hFg. NORMALIZED DC CURRENT GAIN

Vce COLLECTOR-EMITTER VOLTAGE (VOLTS:

“ON" VOLTAGE (VOLTS)
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FIGURE 1 — NORMALIZED DC CURRENT GAIN
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FIGURE 2 — NORMALIZED COLLECTOR SATURATION REGION

10
1
] ! This graph shows the effect of base current on col-
\ T, =25° lector current. o (current gain at edge of saturation) is
08 the current gain of the transistor at 1 volt, and g: (forced
\ . gain) is the ratio of Ic/lw in a circuit.
EXAMPLE: For type 2N2905, estimate a base cur-
\ \\ | rent (lw) to insure saturation at a temperature of 25°C
06 \ T T and a collector current of 150 mA.
\ \ | i Observe that at Ic = 150 mA an overdrive factor of
h e - 3 at least 3 is required to drive the transistor well into
\ \1\1* the saturation region. From Figure 1, it is seen that
o \ e W, hie @ 1 volt is approximately 0.60 of hie @ 10 volts.
] TEye Using the guaranteed minimum of 100 @ 150 mA and
\] o 50mA 10 V, Bo = 60 and substituting values in the overdrive
02 - equation, we find:
10mA Bo h @1V 60
—— == —_— = — l == 7.5 mA
| B T/l 3= 15071 "
0 I
1 2 3 4 g
(8ol B, OVERDRIVE FACTOR
FIGURE 3 — “ON"” VOLTAGES FIGURE 4 — TEMPERATURE COEFFICIENTS
20 +20
18 T, = 25°CH +1.0 [ ve FOR Vee(san
Ll ITREMERR ’
] [ i FTTTT] —55°C 10 +25°C
o
12 Vaggsan) @ lc/ly = 10 <0 et
1l 24 z +25°C 10 +175°C
2 5 K4 L)
. 2 [ 1T
0. U —1.0 1 fva FOR Vge
—rt - -
e 8 BHik I+zfl'clr¢') +175° e
h---—"":,/"
04 =20
s i P —ssrc 10 s
0 T 110 _30 [
05 10 20 5.0 10 20 S0 100 200 500 05 10 20 50 10 20 50 100 200 500

Ic. COLLECTOR CURRENT (mA) Ic, COLLECTOR CURRENT (mA)
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2N 2904 A thru 2N2907,A/2N3485,A, 2N3486,A (continued)

NF, NOISE FIGURE (dB)

h;,. INPUT IMPEDANCE (k OHMS)

hfe. SMALL-SIGNAL CURRENT GAIN

SMALL-SIGNAL CHARACTERISTICS
NOISE FIGURE
Veg = 10V, Ta = 25°C

FIGURE 5 — FREQUENCY EFFECTS FIGURE 6 — SOURCE RESISTANCE EFFECTS

6.0 10
! \ T I 7
N e = 10,4 1= 10Kk
50 80 \\ e " pA 4l /£
N1 1] \
40 N \
g 6.0 -
Ic =10 Y
™ Rs=47kQ § 100 A | N /
30 M Ll ot ' 1
ot 2 . | / 1
. 4 1§
20 ic = 10mA s 1 a4 H
™ Rs =0.7kQ 7 y 1
Bl T 20 N < i
10 t lr! w I 1mA TN A i
L Ie = 100 pA } - = 111
l Rs=12kQ | ! 1 J
) [EUNTI! o | | G
01 02 05 10.. 20 50 1070 20 50 100 01 02 05 10 20 50 10 20 50 100
f. FREQUENCY (kHz) ; Rs, SOURCE RESISTANCE (k OHMS)
h PARAMETERS
VGE = 10 Vdc, f = 1.0 kHz, Ta = 25°C
This group of graphs illustrates the relationship between hye and other "h’' parameters
for this series of transistors. To obtain these curves, a high-gain and a low-gain unit were
selected and the same units were used to develop the correspondingly numbered curves
on each graph. 3
FIGURE 7 — INPUT IMPEDANCE FIGURE 8 — VOLTAGE FEEDBACK RATIO
20 0 5 [ 20 T
10 AN H §
T N
50 s =
i P J o g £~ X B
: ERT) )
H 4 \
20 ™ 1 ' x \\ \
: ' N 1 z . [
| =S \ =1 e i
2 M T N t —
10 1 = N —A/
gt = 20 {
05 S g ‘ p
h
e N 1
{ 1 ™ y S'l 10 N
02 . )
I 3 l i
f i 1 ] T
01 i i 0.5
01 0.2 0.5 10 20 50 10 20 0.1 0.2 0.5 10 20 5.0 10 20
Ic, COLLECTOR CURRENT (mAdc) I, COLLECTOR CURRENT (mAdc)
FIGURE 9 — CURRENT GAIN FIGURE 10 — OUTPUT ADMITTANCE
300 500 V
20 o (
¢ T é 100 A
i /./‘ i
100 — g %0 /1
- Z P ¢ A
ot 2 g 2 ’/ P
3 2
" 4
10
- L
o
30 50 . 1
0.1 02 05 10 20 5.0 10 20 0.1 0.2 0.5 10 20 5.0 10 20

Ic. COLLECTOR CURRENT (mAdc) ic. COLLECTOR CURRENT (mAdc)
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FIGURE 11 — TURN ON TIME

10
5070 10 20 30 S0 70 100 200 300 500
Ic, COLLECTOR CURRENT (mAj

FIGURE 13 - STORAGE TIME

500

300

200 t =t — Y

AP ¥
2 12t
= 181 182
Z 100
4
g 70
% 50 Fle/ly = 10
o ~ ~
11 ,” b ~
o ~
L4 lc/ly = 20 N,
10
50 70 10 20 30 50 70 100 200 300 500
tc. COLLECTOR CURRENT (mA)
FIGURE 15a — DELAY AND RISE
TIME TEST CIRCUIT
-30

INPUT

2o-50 %

PRF = 150 PPS

RISE TIME < 2.0 ns

TO 0SCILLOSCOPE
RISE TIME<S5.0ns

2N2904 A thru 2N2907,A/2N3485,A, 2N3486,A (continued)

FIGURE 12 — CHARGE DATA

5000 o 8
r’,
3000
Vee =30V +—
2000 % r -
T
) Q1. TOTALCONTROL CHARGE
2 1000
%
g 7 4 7
o W /,
m /
P
200 el
QA.ACTIVE REGION CHARGE 1
LI 1 IT
|
50 70 10 0 30 S0 70 100 200 300 500
: Ic, COLLECTOR CURRENT (mA)
FIGURE 14 — FALL TIME
500
300 NI
200 < Vee =30V —
N\ N Iy =In
L e
2 b B 5
- N N
. T lc/h =20
- m .
=
=50 ic/ly = 10
'c/h N\
s T + e |
30 . =
20 o
|
10 L
50 70 10 20 30 50 70 100 200 300 500
Ic, COLLECTOR CURRENT (mA)
FIGURE 15b — STORAGE AND FALL
TIME TEST CIRCUIT
+15v -6.0
INPUT
2Z5=5002
PRF = 150 PPS

RISE TIME < 2.0 us

TO OSCILLOSCOPE
RISE TIME <50 ns

o -
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2N2904,A thru 2N2907,A/2N3485,A, 2N3486,A (continued)

FIGURE 16 - CURRENT-GAIN—-BANDWIDTH PRODUCT

FIGURE 17 — CAPACITANCES

" 1 "
o I TT]
= VCE=20V — — it
= T)=25°C /,/ N"‘"*m. T, =25°C
'c;: 200 /1 20 q Py
— b
8 1 BN ol
; / ™N
s 10 s N
£ Z g’ 10
g n S <
= S 80 ~
g A 2 60
3 o — R Cop
= 0 -
g ©w ~
= . N~
(= 20
10 20
61 0z 03 050710 20 30 507010 20 30 50 0.1 0.2 0.5 10 20 50 10 20 40
I, COLLECTOR CURRENT (mAdc) REVERSE BIAS (VOLTS)
FIGURE 18 — ACTIVE REGION SAFE OPERATING AREAS
20 T e
1.0ms N\ 108N
&< o — $ This graph shows the maximum Ic-Vcg limits of the device
2 0 - N— Nt —+— both from the standpoint of thermal dissipstion (at 25°C case
el B = T0- i ‘\00“!__. temperature), and secondary breakdown. For case temperatures
E '-Ig:: 8 B 5 N other than 25°C, the thermal dissipation curve must be modified
€ 0.3 }—-14 >~ N in accordance with the derating factor in the Maximum Ratings
S 02 i b N table.
§ Bl ‘i\‘ To avoid possible device failure, the collector load line must
S oa | Ta-200% I - S ¥ e fall below the limits indi by the i curve. Thus, for
I B i‘j‘"‘g s <=;"‘""‘ certain operating conditions the device is thermally limited, and
S u:r:iu':i:nim = for others i is limited by secondary breakdown.
SUmps & .{Mm': Limitations @ ¢ = 250C - For pulse applications, the maximum Ic-Vg product indicated
003 Applicable For Rated BVCEQ by the dc thermal limits can be exceeded. Pulse thermal limits
! + —4—tt may be calculated by using the transient thermal resistance curve
0o02l—_1 1 & S i R B of Figure 19.
20 30 50 10 10 20 30 4
VCE. COLLECTOR-EMITTER VOLTAGE (VOLTS)
FIGURE 19 — THERMAL RESPONSE
10 F —
; il
b
= e
. I
o2 AT —
52 02 s
cg T0-5 PACKAG //;;“‘ 6,c(t) = rlt) 3¢
E= o LN ==
“w ;‘ 3
:.,x., 0.05 g T046
iz - 1018
L3
o
: 0.02
0.0
104 10-3 10-2 10-1 100 10!

1, TIME (s)
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MALLOR MALLORY BATTERY COMPANY
& division of P. R. MALLORY & CO. INC.
8. Broadway, Tarrytown. New York, 10881; Telephone: 814-581-7000

317937
CERTIFIED CELL IeSmme

INCHES | po.m.

DEC.
.005 13
.010 2D
320 8.13
620 15.75
645 16.38
320t olo——1-—-| l
A
+
(+) v
620 poside ] f
¢-$-*
¥ =WELDS
SPECIFICATIONS
SRS o e e e MERGURIC OXIDE SILVER
NOMINAL VOLTAGE — — — — 1.38 ¥ .03 voLTS
SHORT CIRCUIT CURRENT____ 100 MA. MIN.

SERVICE CAPACITY (AT 98.6°F TO 0.9 VOLTS) 1,000 MAH
(RATED CAPACITY AT 1330%1% OHMS)
AVERAGE WEIGHT— _ _ _ __ __ __ —13.6 GMS (.48 0Z)
VAN i e T 3.28 C.C. (.20 CU. IN.)
WELDED INNER & OUTER CANS

|

~(\,
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ANANUIN A, (vfa )

i

3\7437
CELL TYPE — JNE=X RATED GCAPACITY— I000 MA
QIiQﬂA&QE__QAIA.— TIME TO
DUTY CYCLE STARTING DRAIN END— POINT VOLTAGE
CONTINUOUS IN_MILLIAMPERES  LOAD .9
24 HRS/ DAY 1.0 1330%1% 40 DAYS MIN.
AT 98.6° F. OHMS

THIS CELL IS DESIGNED FOR HIGH RELIABILITY MEDICAL
APPLICATIONS REQUIRING EXTENDED SERVICE AT MICROAMPERE
CURRENTS AND BODY TEMPERATURES. FOR DETAILED DISCHARGE
INFORMATION CONTACT MALLORY BATTERY CO.

IYPICAL DISCHARGE (VOLTAGE VS. TIME)

40 DAY RATE@ 9863
1.6 1330 OHMS.
.5 ADDITIONAL DATA ON
REQUEST.
1.4
A
1.3 \
PN
Mag
<3
> 10
0.9
0.8
0 10 20 30 40 %50 60

DAYS




AYAKUAN A. (AD) ik
Model 804B/23 SOLID LITHIUM I0ODINE CELL
ra————3} 75 MM —= ot I O2 MM
| ‘r
| ; | Nl - od
y ‘A Catalyst z ! —2 92 MM
: {
Research Corp - |
BALTIMORE ,MD 23 0t MM ‘
USA
US PAT NO 3660163 - i
3674562 372383 i ‘
| [} w
!
067 MM~ |
e T e e 9.00 MM
Volume 7.34cm?3
P
Weight 20.5 grams
Lithium Area 14.22 cm?
Voltage 2.80 volts under no load
Recommended Currents 1 to 50 microamperes at 37°C
Nominal Capacity 1.7 ampere-hours
Energy 4.1 watt-hours
Energy Density 0.56 watt-hours/cm?
0.20 watt-hours/gram
Self-Discharge Less than 5% in 10 years
» Seal Heliarc welded with glass/metal hermetic
7 seals. Less than 4.6 x 108 max helium leak,
by helium back fill method
Insulation Resistance Greater than 10!° ohms from either pin to case
Storage Temp -40°C to 50°C with brief excursions to 60°C

The capacities shown are based upon average fill weights. Standard deviation of
capacity from battery to battery is approximately .03 ampere-hours.
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Model 804B/23 SOLID LITHIUM IODINE CELL

PROJECTED PERFORMANCE

CONSTANT CURRENT DISCHARGE

o«®d

2.6

25

2 44

S170A 130

2:34

2.2

20

VOLTAGE e

W

YEARS
GROSS CAPACITY ABOVE 2.0 VOLTS

12

LOAD (in kohms)

50

90

100

135

200

CAPACITY (in amp. hrs.)

1.35

1.57

1.60

1.67

1.71

PROJECTED PERFORMANCE

CONSTANT CURRENT DISCHARGE

CONSTANT CURRENT = 15 MICROAMPS

AMP HRS TIME
EXPENDED YEARS
00 00

13 83

26 P79

40 214

53 369

66 464

78 539

91 6 54

1.04 749
117 843
130 938
143 10.32
1.59 1126

1 65 11.96

169 1221

CELL

_ YOS

2179
215
2171
2.66
262
257
253
248
244
239
2.3%
2.30
2.26
221
217

IMPEDANCE
KOHMS

39
3.01
601
9.00
12.00
15.01
18.01
21.00
24.01
21.00
3001
33.01
36.01
39.01
42.07

CONSTANT CURRENT = 25 MICROAMPS

CONSTANT CURRENT = 30 MICROAMPS

AMP_ HRS TIME CELL IMPEDANCE AMP_ HRS TIME CELL IMPEDANCE
EXPENDED YEARS VOLTS KOHMS EXPENDED YEARS vOoLTS KOHMS
00 00 219 40 00 00 279 A0~
15 .62 212 3.01 16 .56 271 3.02
32 133 265 6.02 KL} 1.20 262 6.02
48 2.04 2.57 9.01 51 1.83 2.53 9.02
64 2.74 2.50 12.02 68 2.46 244 12.00
19 345 242 15.02 85 310 2.35 1501
29 415 2.35 18.01 1.02 313 2.26 18.0F
L1l 4.85 2.27 21.02 119 4.36 2.17 21.02
1.27 5.55 2.20 24.01 1.36 499 2.08 24.02
142 6.26 212 21.02 1.53 562 199 21.01
158 6.94 2.05 30.02 1.65 6.07 1.90 30.04
1.66 733 1.97 33.02 1.69 6.23 1.81 3314
1.70 147 1.90 36.00 1.71 6.29 1L.n 36.21
171 754 182 39.27 1.72 6.33 1.62 39.35
1.72 6.35 153 4218
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