MOTOROLA
SEMICONDUCTOR I
TECHNICAL DATA

DC-to-DC Converter Control
Circuits

The MC34063A/35063A/33063A is a series of monolithic control circuits
containing the primary functions required for DC-to-DC converters. These
devices consist of an internal temperature compensated reference, comparator,
controlled duty cycle oscillator with an active current limit circuit, driver and high
current output switch. This series was specifically designed to be incorporated in
Step-Down and Step-Up and Voltage-Inverting applications with a minimum

MC34063A
MC35063A
MC33063A

DC-TO-DC CONVERTER
CONTROL CIRCUITS

SILCON MONOLITHIC
INTEGRATED CIRCUIT

number of external components. Refer to Application Note AN920 R2 for P1 SUFFIX
additional design information. PLASgL(éEPAé(Z:gAGE
® Operation from 3.0 V to 40 V Input 8
1
® | ow Standby Current
® Current Limiting D SUFFIX
® Output Switch Current to 1.5 A PLASTIC PACKAGE Q
® OQutput Voltage Adjustable C?ssg_g)s ! s "
® Frequency Operation to 100 kHz
® Precision 2% Reference
U SUFFIX
CERAMIC PACKAGE
CASE 693 8
1
Functional Block Diagram PIN CONNECTIONS
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v 9 ORDERING INFORMATION
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{Bottom View) —40° to +85°C
MC33063AP1 Plastic DIP
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MC34063A, MC35063A, MC33063A

MAXIMUM RATINGS

Rating Symbol Value Unit
Power Supply Voltage vee 40 Vdc
Comparator Input Voltage Range VIR —0.3 to +40 Vdc
Switch Collector Voltage VC(switch) 40 Vdc
Switch Emitter Voltage (Vpijn 1 = 40 V) VE(switch) 40 Vde
Switch Collector to Emitter Voltage VCE(switch) 40 Vdc
Driver Collector Voltage VC(driver) 40 Vde
Driver Collector Current (Note 1) IC(driver) 100 mA
Switch Current Isw 1.5 A

Power Dissipation and Thermal Characteristics
Ceramic Package, U Suffix

Ta = +25°C PD 1.25 w
Thermal Resistance ReJA 100 °C/W
Plastic Package, P Suffix
TA = +25°C PD 1.25 w
Thermal Resistance RgJA 100 °C/W
SOIC Package, D Suffix
Ta = +25°C Pp 625 mw
Thermal Resistance RgJA 160 °C/W
Operating Junction Temperature Ty +150 °C
Operating Ambient Temperature Range TA °C
MC35063A —5510 +125
MC33063A -40 to +85
MC34063A Oto+70
Storage Temperature Range Tstg —65to +150 °C

ELECTRICAL CHARACTERICISTICS (Voo = 5.0V, TA = Tigw to Thigh [Note 2}, unless otherwise specified.)

L Characteristics Symbol [ Min | Typ l Max I Unit —I
OSCILLATOR
Frequency fosc 24 33 42 kHz

(VPin 5 =0V, CT = 1.0 nF, T = 25°C)

Charge Current lchg 24 33 42 HA
(VCC =5.0V10 40V, Ta = 25°C)

Discharge Current ldischg 140 200 260 uA
(VCce =5.0 V1040V, Tp = 25°C)

Discharge to Charge Current Ratio ldischg/lchg 5.2 6.2 7.5 —
(Pin 7 to Vi, TA = 25°C)

Current Limit Sense Voltage Vipk(sense) 250 300 350 mv
(lehg = ldischg TA = 25°C)
NOTES: 1. Maximum package power dissipation limits must be observed.

2. Tigw = —55°C for MC35063A Thigh = +125°C for MC35063A
—40°C for MC33063A +85°C for MC33063A
0°C for MC34063A +70°C for MC34063A
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MC34063A, MC35063A, MC33063A

ELECTRICAL CHARACTERICISTICS — Continued (VGG = 5.0 V; Tp = Tigw to Thigh, unless otherwise specified.)

Characteristics

Symbol | Min [ Typ [ Max | unit |

OUTPUT SWITCH (Note 3)

Saturation Voltage, Darlington Connection
(Isw = 1.0 A, Pins 1, 8 connected)

VCE(sat) — 1.0 1.3 v

Saturation Voltage
(Isw =1.0 A, Rpjn g = 82 Qo Vg, Forced § = 20)

VCE(sat) — 0.45 0.7 v

DC Current Gain
(Isw=1.0 A, VCE = 5.0V, Ta = 25°C)

hre 50

Collector Off-State Current
(VCE=40V)

IC(off) — 001 | 100 WA

COMPARATOR

Threshold Voltage
(Ta = 25°C)
{TA = Tiow t0 Thigh)

Vih v
1.225 1.26 1.275
1.21 — 1.29

Threshold Voltage Line Regulation
(Vcc=30Vto40V)

Regline — 1.4 5.0 mv

Input Bias Current
(Vin=0V)

s — —40 —400 nA

TOTAL DEVICE

Supply Current
(Vec=50V1040V,CT=1.0nF, Pin7=Vgg,
VPin 5§ > Vth, Pin 2 = Gnd, Remaining pins open)

Icc — 25 4.0 mA

NOTES: 3. Low duty cycle pulse techniques are used during test to maintain junction temperature as close to ambient temperature as possible.
4. If the output switch is driven into hard saturation (non-Darlington configuration) at low switch currents (< 300 mA) and high driver
currents (230 mA), it may take up to 2.0 us to come out of saturation. This condition will shorten the “off” time at frequencies > 30 kHz,
and is magnified at high temperatures. This condition does not occur with a Darlington configuration, since the output switch cannot
saturate. If a non-Darlington configuration is used, the following output drive condition is recommended.

Forced B of output switch = Ig, output/(Ig, driver =7.0 mA*) 2 10

“The 100 Q resistor in the emitter of the driver device requires about 7.0 mA before the output switch conducts.
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1 on~ofs OUTPUT SWITCH ON-OFF TIME ( 5)

VOE(sat) » SATURATION VOLTAGE (V)

ViPK(sense)- CURRENT LIMIT SENSE VOLTAGE (V)

MC34063A, MC35063A, MC33063A

Figure 1. Output Switch On-Off Time versus
Oscillator Timing Capacitor
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Figure 3. Emitter Follower Configuration Output

Saturation Voltage versus Emitter Current
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Figure 2. Timing Capacitor Waveform
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MC34063A, MC35063A, MC33063A

Figure 7. Step-Up Converter

| L ¥ 1INs819
pk cr
Osc
3
Voo ~Tor].
T
128V } T
Comp. ef 1500
Reg | oF
4
L 4 = 1.0uH
Ra Vout —
— A 28V/175mA <*—f ‘—_T_—0+ Vout
Ry Ez.zk 47k 307 Co 100
L Optional Fitter
Test Conditions Results
Line Regulation Vin=8.0Vt016V,lp=175mA 30 mV = +0.05%

Load Regulation

Vin=12V,lg=75mAto 175 mA

10mV = +0.017%

Output Ripple Vin=12V,lp=175mA 400 mVp-p
Efficiency Vin=12V,lp=175mA 89.2%
Output Ripple With Optional Filter | Vin =12V, g =175 mA 40 mVp-p

Figure 8. External Current Boost Connection for Ic Peak Greater than 1.5 A
External NPN Saturated Switch

External NPN Switch

(Refer to Note 4)
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MC34063A, MC35063A, MC33063A

Figure 9. Step-Down Converter

3“ 220uH

pF
\——I
| |
. 4 = 1.0uH
Ry Vout —
AAA- O 5.0V/500mA 4—”""\—1—0 Vout
36 0 G I+'°°
Ry i1.2k 4 T 0
= ) Optional Fitter
Test Conditions Results
Line Regulation Vin=15V1to 25V, Ip = 500 mA 12mV =10.12%
Load Reguiation Vin =25V, Ig = 50 mA to 500 mA 3.0mV = +0.03%
Output Ripple Vin =25V, ip =500 mA 120 mVp-p
Short Circuit Current Vin=25V,R_ =0.1Q 1.1A
Efficiency Vin=25V, lp = 500 mA 82.5%
Output Ripple With Optional Filter Vin=25V,lp =500 mA 40 mVp-p

Figure 10. External Current Boost Connections for Ic Peak Greater than 1.5 A

External NPN Switch

External PNP Saturated Switch
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MC34063A, MC35063A, MC33063A

Figure 11. Voltage Inverting Converter

Vin 3
4.5V106.0V _‘L
+
1.25v — 1500
o - | T op Kinssio
Reg |
I 4
I p
b J 1.0uH
Ry Vout =
oﬁ,\mm, —O 12V/100mA Vout
1000 =<
Rgi&.Zk T T
= Optional Filter
Test Conditions Results

Line Regulation Vin=45V106.0V,Ig =100 mA - 3.0mV=10.012%
Load Regulation Vin=5.0V, Io = 10 mA to 100 mA 0.022 mV = 10.09%
Output Ripple Vin=5.0V,lp = 100 mA 500 mVp-p
Short Circuit Current Vin=50V,R . =01Q 910 mA
Efficiency Vin=5.0V, 1o = 100 mA 64.5%
Output Ripple With Optional Filter Vin=5.0V,1p =100 mA 70 mVp-p

Figure 12. External Current Boost Connections for Ic Peak Greater Than 1.5 A
External NPN Switch External PNP Saturated Switch
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MC34063A, MC35063A, MC33063A

Figure 13. Printed Circuit Board and Component Layout
(Circuits of Figure 7, 9, 11)

STEP-UP CONVERTER
{€_} 1Ns819

*Optional Filter.
Top View, Component Side

INDUCTOR DATA

Converter Inductance (uH) Turns/Wire
Step-Up 170 38 Turns of #22 AWG
Step-Down 220 48 Turns of #22 AWG
Voltage-inverting 88 28 Turns of #22 AWG

All inductors are wound on Magnetics Inc. 55117 toroidal core.
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MC34063A, MC35063A, MC33063A

Figure 14. Design Formula Table

Calculation Step-Up Step-Down Voltage-Inverting
ton/toff Vout+VE=Vin(min) VouttVF Voutl+VF
Vin(min)~Vsat Vin(min)~Vsat-Vout VintVsat
(ton + toff) max 1 1 1
fmin fmin fmin
cT 48x105 15, 4.8x 1051y, 4.8x 105ty
Ipk(switch) t ! N
2lout(max) < ﬁ +1 > 2lout(max) 2lout(max) \(ﬁ +1
Rsc 0.3/Ipk(switch) 0.3/pk(switch) 0.3/Ipk(switch)
L
(min) ( Vin(min)—Vsat\ [ Vin(min)‘Vsat‘Vout> . { Vin(min)-Vsat \ .
\lpkgswitch) / OMma9 T 0 witeh) on(max) U pkswitcy / onmax)
Co N loutton Ipk(switch){ton+toff) _ _loutlon
Vripple(p-p) 8Vripple(p-p) Vripple(p-p)

Vsat = Saturation voltage of the output switch.
VE = Forward voltage drop of the output rectifier.

The following power supply characteristics must be chosen:

Vin — Nominal input voltage. [, R2\

Vout — Desired output voltage, [Vouy| = 1.25 \\1 R/

lout — Desired output current. \ ’

fmin — Minimum desired output switching frequency at the selected values of Vi and Ig.

Vripple(p-p) — Desired peak-to-peak output ripple voitage. In practice, the calculated capacitor value will need to be increased due to its
equivalent series resistance and board layout. The ripple voltage should be kept to a low value since it will directly affect the line
and load regulation.

NOTE: For further information refer to Application Note AN920 Rev. 2.
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SECTION 19 T-QD-20
PACKAGE OUTLINE DIMENSIONS

K SUFFIX LP, P, Z SUFFIX
 ome | o | wax METAL PACKAGE % WOHES PLASTIC PACKAGE
_' =21 CASE 1-03 ows v | e |k Y CASE 29-04
TENTE RgJA = 45°CW (TYP) i Tsn fomfom)  Roya = 200°C/W (TYP)
(= - (TO-3) 21|05 | oots | oo (TO-226AA/TO-92)
] fl Y 41 | 043 | 9016 | 0019 |
! 5215 NOTES: 15 | 139 | 0.045 | 0055 | NOTES:
. 14.89 BSC 1, DAMETER V AND SURFACE W ARE DA - 254 — -} 0100 1. CONTOUR OF PACKAGE BEYOND ZONE “P" 18
i 782 - | 0312 | — 2. POSITIONAL TOLERANCE FOR HOLE @: 42 | 268 | 0005 | 0105 UNCONTROLLED.
| e IUC O Prent ea i
: = = 3. POSITIONAL TOLERANCE FOR LEADS: 5 L= = 0 hUs a1
| 2 | CELIOI IO O O O v 270m
n | s — o] = {0.5% FROM SEATING PLANE.
39 | 050 [ 0015 | 0070 1 3. CONTROLLING DiM: INCH.
~——— A ‘——‘ 8 A
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G, H SUFFIX TS F KC, T SUFFIX
MAX g
METAL PACKAGE wn 1;'?; ?“7:3 Eg ] PLASTIC PACKAGE
CASE 79-05 o o] CASE 221A-04
RgJa = 185°C/W (TYP) sl mlimlosl  Ryjp = 65°CW (TYP)
(TO-39) 42 | 268 | 0096 | 008 (TO-220AB)
80 | 393 0110 | 0.155
NOTES: 56 | oot | 00 |
|.mmmommmmm 1270 | 1427 | 0500 § 0562 NOTES:
2 CONTROLLING DIMENSION: BNCH. L BEIC] i ‘-WWTMWNMW
3 UmeMUREDmOMmMENS(ONA 254 _%_ g,g L:ig 2 CONTRblUNG DIMENSION: INCH.
m"n"ﬂs"m,- A 000 | 0110 | 3 pywZ DEFINES A ZONE WHERE ALL BODY AND
‘mmwzo?&ﬁuswzowmrgf 53 [0 1101 LeAD RREGULARTIES ARE ALLOKED.
AUTOMATIC HANDUNG. 47 | 0000 | 0050 |
Wlmmummhmugmuﬁwm =Tl - low Ea -y
UNCONTROLLED IN DIMEN: B e F € b
] BEYOND DIMENSION K MIMUM. jj /_ = 1_1 s
\,
R r
A 4
l i 12 ‘ lJJ

621




L

e

PACKAGE OUTLINE DIMENSIONS (continued)

MOTOROLA SC {TELECOM} -F'QOEZO LY4E D ' E3L7253 0082090 ].l

INCHES
MIN | MAX
0572 | 0613

0390 | 0415
0.170 | 0180

0025 | 003

T SUFFIX
PLASTIC PACKAGE
CASE 314D-02

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANS!
Y14.5M, 1952,
2 CONTROLLING DIMENSION: INCH.

SEATHG
@m
la—

!
-

g/

———

e~ g

DT-1 SUFFIX
PLASTIC PACKAGE
CASE 369-03

1. DIMENSIONING AND TOLERANCING
PER ANSE Y1454, 1982,
2. CONTROLLING DIMENSION: INCH,

J.L

4
1 re—G J 3 la— H
o m——l f— H—p| |j— J
NIETORES G b
WAUWETERS | WNCHES
DT SUFFIX DM [ MIN | MAX | WIN | HAX H, G SUFFIX
PLASTIC PACKAGE 51| 939 ] 033 [ 0310 METAL PACKAGE
NN R AR CASE 603-04
- CASE 369403 S CsEo
088 | 0 1 DPAK - T [ — | o 8JA = 160°C/W
0. ) Y 0406 | 0433 | 0018 | 0013 {TO-100)
114 | 000 [ 0 564 85C 0730 B5C
T e NOTES: ot o] ekos wmaNes 0007) RADIUS OF TRUE
057 | 106 042 ‘ 737 | 114 | 0029 | 0045 N 0.18 mom (0
ode T o5 oo T oo D A LERAKEING 1200 [ Tuso | — ] FOSTONATSEATHG LANE AT kUM
260 | 259 | 0102 § 0414 y . 5 {1270 | 0250 | 0500 TERIAL CONDITION.
0 12 ol 2 CONTROLLING DIMENSION: INCH. L n 2 1s
51 ] 56 | o5 [ 05 = T [~ T o
064 | 088 | 00%5 | o 9 | 355 | 406 | 0300 | 010 -
o5t | — (oo | — 0254 102 T goio | 000 ALl JEDEC Dimensians and Notes Apply.
089 | 177 | o0% | oo
42 - 0179 { ~ f— A —oy
r._ B — c
= {°
e
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PACKAGE OUTLINE DIMENSIONS (continued)

Nl =
[ BIYIE

e i o A A L g

G SUFFIX DP2, D, J, L, N SUFFIX
METAL PACKAGE CERAMIC PACKAGE
ETERS INCHES
CASE 603C-01 ow | e | | MR CASE 620-10
Rgja = 150°C/W (TYP} A ‘3‘?3 ‘;-9‘; g-m gg . Rgya = 100°CW {TYP)
(T0'1 00) - .08 - 0200 NOTES:
584 BSC 0200 BSC 03 | 053] 0015 [ 00 1. LEADS WITHIN 0.13 mm (0.005) RADRUS OF TRUE
712 ] 086A| 0028 | 0.034 140} 178 | 0055 ) 04070 POSITION AT SEATING PLANE AT MAXIMUM
T3 | 14| 0029 [ 0.045 254 BSC 0.100 B5C MATERIAL CONDITION.
0 | — |00 | — 051 [ 114 | 000 1 0048 2. PACKAGE INDEX: NOTCH N LEAD NOTCH IN
6% |20 | 0250 | 0500 | NOTES: 020 | 030 | 0008 } 0012 CERAMIC OR INK DOT.
W] %° B5C 1, LEADS WITHIN 0.18 mm (0.007) RADIUS OF TRUE 316 | 432 ] 025 1 0.170 3. DM "L" TO CENTER OF LEADS WHEN FORMED
9 | = ] 1277 | — ] 0o POSITION TO DIM, “A” & “H" AT SEATING PLANE PARALLEL.
@ | 356 | 408 [ 0140 | 0160 AT MAXIMUM MATERIAL CONDITION. 4 DIM “A” AND "B" DO NOT INCLUDE
R_] 0254 102 | 0010 | 0.040 2. LEAD DIA UNCONTROLLED BEYOND DIM K™ MIN. GLASS RUN-OUT.
- 5. DIM “F* MAY NARROW TO 0.7 mm (0.030)
A — WHERE THE LEAD ENTERS THE CERAMIC BODY.
[ rC
E} P B /
{ H
. 1 ¥
£l K
weat |FF-HFE—
RNE
lte———— A ———— ¢ I+ L—>
1

N, P1 SUFFIX L SUFFIX
PLASTIC PACKAGE . CERAMIC PACKAGE
CASE 626-05 - m.mm muasx IRCHES CASE 632-08
N | MAX
RgJa = 100°C/W (TYP) 1905 | 1994 1 0750 | 0385 RgJA = 100°C/W (TYP)
X 2| 2] 0245 0280 (TO-1186)
NOTES:
' 394 | 608 | 0155 | 0200
1. LEAD POSITIONAL TOLERANCE: ____ 39 | 050 | 0015 | 0020 | NOTES:
[$]connw ®[1{A @@ 140 | 165 | 0055 | 0.065 1. DIMENSIONING AND TOLERANCING PER ANSL
2 DIMENSION L TO CENTER OF LEADS WHEN FORMED 254 8SC 0,100 BSC Yi45M, 1962,
PARALLEL 1] 038 | 0008 | 0015 2. CONTROLLING DIMENSION: INCH.
3 PACKAGE CONTOUR OPTIONAL {ROUND OR SQUARE 318 | a3 | 0426 | 0070 3. DIMENSION € TO CENTER OF LEAD WHEN
CORNERS). .62 BSC 0300 8SC FORMED PARALLEL.
4 DIMENSIONS A AND B ARE DATUMS. T I I I 4. DIM F MAY NARROW TO 0.7 {0.030) WHERE THE
5. [SMENSIONING AND TOLERANCING PER ANS! N | o5t} tot [ 0020 [ 0040 LEAD ENTERS THE CERAMIC BODY.
YI4SM, 1982.
ot T e S e T el B e U e W e ¥
14 s {
}
1
a T T o7 o7 o7 o '\1:-' '_l
€
noTE4 —»{ Fje— f———L———n4 [ ]
T T | i R
7y ¢ L i
._‘. SEATHG L
()T J o R ¥
NAEE N P e R
D’”"\\—-smm L« Mo e’ Dun Jun
—iH a e
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PACKAGE OUTLINE DIMENSIONS (continued)

N, P, N-14, P2 SUFFIX N, P SUFFIX
PLASTIC PACKAGE PLASTIC PACKAGE
MILLBIETERS | WNCHES CASE 646-06 MILUMETERS | _iNCHES CASE 648-08
| DM | MN | MAX | MIN | MAX o | oM | MiN | MAX | MIN | MAX ] o
1a16_| 1958 | 0715 | 070 Rgsa = 100°C/W (TYP) g0 | vass Tow o]  Rgya = 100°C/W (TYP)
10 | 660 | 0240 | 0260 35 | 686 | 0250 | 0270 |
369 | 463 | 0.145 | 0185 .69 444 ) 0145 | 0.475
.38 | 053 [ 0018 | 0021 | nomes: 39 | 083 1 0015 [ 0021 | wores:
02 | 178 | 0040 | oot 1. LEADS WITHIN 0.13 mm (0.005) RADIUS OF TRUE 102 | 177 | 0040 | 0070 1. DIMENSIONING AND TOLERANCING PER
54 BSC 0.100 BSC POSITION AT SEATING PLANE AT MAXIMUM .54 BSC 0.100 B5C ANS! Y145M, 1962,
2 ) 241 | 0052 T o0 MATERIAL CONDITION, .27 BSC 0.050 BSC 2. CONTROLLING DIMENSION: INCH.
20 [ 03 | o008 | 0015 2. DIMENSION “L" TO CENTER OF LEADS WHEN 021 | 038 [ 0008 | 0015 | 3. DIMENSKON “L” TO CENTER OF LEADS VWHEN
52 | 343 | 0415 | 0.435 FORMED PARALLEL. X g-g 32 ;;g gg: FORMED PARALLEL.
762 BSC 0.500 BSC 3. DIMENSION “B" DOES NOT INCLUDE MOLD ] . ; 4. DIMENSION “B” DOES NOT INCLUDE MOLD
At o T [ oo [ i FLASH, Ml ¢ Tl ¢ | i FLASH,
039 ] 1011001570038 | 4 ROUNDED CORNERS OFTIONAL. s ' ost] 10t [ 002 | 008 ] 5 ROUNDED CORNERS OPTIONAL

ALV
14 8

’ DA ANAA
3 \ 18 9 '
O ] D B =
: : ° J 4
A NOTE4 ——l L—F c r__ L
—=F [ | \ s
r Ja| ) [T] e
iR
H r— -K J—onllee— M
] G |
—e{l-D 165t
ful——fo [#loz5000 @ 12 @]
P SUFFIX J-8, J, JG, U, Z SUFFIX
RS | Ticies PLASTIC PACKAGE CERAMIC PACKAGE
om | [ | CASE 648C-02 CASE 693-02
. X — 0,
810 | 660 | 0240 NOTES: RgJA = 100°C/W (TYP)
89 | 469 1 045 ] 0185 | " [eans wimkin 0.13 mm (0.005) RADIUS OF
38 1 053 | 0015 | 0021 TRUE POSITON AT SEATING PLANE AT
'g%ué'n oo 1 0t 4 MATERIAL CONDITION. NOTES
X . DIMENSION *L° QF LEADS WHEN :
38 | 201 [ 0015 [ 081 2 pomes punuig CHVTER OF LEADS 1.LEADS WITHIN 0.13 mm (0.005) RAD OF TRUE
2o LA | 3 ;ivNsION “B" DOES NOTINCLUDE MOLD POSITION AT EATIG PLARE AT HAXIUM
48 { o8 0. FUASH. ERAL :
18285 0300 85C 4, ROUNDED CORNERS OPTIONAL 2.DIMENSION "L" TO CENTER OF LEADS WHEN
e Jwlelw 5. EXTERNAL LEAD CONNECTION, BETWEEN 4 FORMED PARALLEL.
il o] worfoosTosd] ™ ppy aano 3 as svow,

“ﬁﬁf‘lﬁﬁﬁlj

o 1
PAYEVAY) (YR
AR

/—WTN

Ve R =
_} /%J\ [ =t " ~iae \J )
HL—“"“"‘—-ILDX o D STV ™ ’ ’ we

sEATNG SEATING MANE
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PACKAGE OUTLINE DIMENSIONS (continued)

A, B, N, P SUFFIX J, L SUFFIX
R | PLASTIC PACKAGE | G CERAMIC PACKAGE
oM | T’M_;x"’ 1 W CASE 707-02 CASE 726-04
o ore [om| RoJA = 100°C/W (TYP) RgJA = 100°C/W (TYP)
e PR
i L%tﬁcﬁ e Toms T om NOTES:
@] 152 | 0.060 l‘fsz ssé °-1°7g°° s&‘:n 1, LEADS, TRUE POSITIONED WITHIN 0.25 mm
T Sh o Lo 7 RV
L 182 asts‘ oezoo ascs' N [os1 | iplom ol 2 % TO CENTER OF LEADS WHEN FORMED
1 I
| 3'51 15 | oo | Olw 1FDlM"A":"B"INCLUDEShENISCUS.
- 4 "F" DIMENSION IS FOR FULL LEADS. “HALF*
HOTES: i N LEADS ARE OPTIONAL AT LEAD POSITIONS 1.9,
1 TOLERANCE OF LEADS (D}, SHALL BE iy ””? ' 10, ARD 18,
WITHIN 0.25mm{0.010) AT MAXIMUM MATERIAL
CONDITOH, WRELATON 10 SEATING PLANE
AND EACH OTHE
2 AWRENSION L 10 CENTER OF LEADS WHEN
FORMED PARALLEL. " DN
2 DIMENSION B DOES NOT INCLUDE MOLD FLASH. T
ANOOAOOANA
[ ® _II!' VQVEVUQV?
UUUUUUU:} ‘ GL— m"f'-‘“'
T 7
' L é
R —
¢ 1
Ny K —-/ \—m
~ Fu F—-Ial-—"""'\ﬂ;n Vil 9+
D SUFFIX D SUFFIX
on ::.'m CASE 751-03 PLASTIC PACKAGE
A [aw PLASTIC PACKAGE CASE 751A-02
3 S0-8, SOP-8 $0-14
s RgJA = 190°C/W (SO-8) RgJA = 145°C/W (TYP)
g ;11 RgJA = 160°C/W {SOP-8) Y
: °'°1° s | 50 | 078 | 0oa 1#31&;@5&3 RCAEND § ARE DATUMS ANDTIS A
p i en Lo o] A Lox 1 oo Lo Lo d ﬁm&;‘;mum FOR D DIMENSION
s [+lozs 0o @118 Gla 0l
1. O'iaer:'s?usF ARNDB AREONTUS ANDTISA ey TOLERANCE FOR P BMENSION
\TUM SURI :
[onnn®le @l
% : s’mﬂsﬂ' TOLERANCE FOR D DENSIOK IS n mmer:"snomm AND TOLERANCING PER ANS!
[+ oseno @1l Gfa O Y145M, 1982.
5 FOSTONAL TOLRANCE R ONENSON B SRS AN 300 ot NGLUDE oD
e o @) PROTRUSION.
e—{A]— 4. DIMENSIONING AND TOLERANCING PER ANSI —{A}- " ﬁ’}"é?‘.,‘é” HOLD PROTRUSION 0.15 (000
Yi45M, 1982, AR R
RHE 5. CONTROLLING DIMENSION: MILUMETER.
0 0 6. DIMENSION A AKD B DO KOT INCLUDE MOLD " '
PROTRUSION, =
B Lo 7. MAXIMUM MOLD PROTRUSION 0.15 (0.006) P 1M
® . PER SIDE. ® ?
) L U I
__IGH R —-l RX45° gl c "l[““x“'
s {j%l L | Lt lem A=
B —n—_;l o Ik ma M F Lk D->”4—“H- K S ] F—sl L—EJ
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DW SUFFIX
PLASTIC PACKAGE
10 CASE 751G-01
! S0O-16L

= 7!&5.:& Moigso 0012
K | 010 | 025 | oo 008
] i I
P 1006 | 105 [ 03% | 045 | pores.

075 ] 075 | 000 1. DIMENSIONS A AND B ARE DATUMS AND TIS A

DATUM SURFACE,
2. DIMENSIONING AND TOLERANCING PER ANSI

Y145M, 1982,

3. CONTROLLING DIMENSION: MILLIMETER.

4. DIMENSION A AND 8 DO NOT INCLUDE MOLD
PROTRUSION.

5. MAXIMUM MOLD PROTRUSION 0.15 {0.006)
PER SIDE.

[+]025 0019 @8 @]
L"L

0.5 {0.010)

T8

HOTES:

LED
(4]

CASE 762-01
PLASTIC MEDIUM
POWER PACKAGE

SiP-9

AND C ARE DATUMS.

1. DIMERSIONS
AND T- IS A DATUM PLANE.
2 POSIONAL FOR

02 0010 @] T AD)
FOR
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