MOTOROLA

m SEMICONDUCTOR I TDA4601
TECHNICAL DATA

Advance Information

FLYBACK CONVERTER
CONTROL IC FOR LINE-ISOLATED FREE CONTROL CIRCUIT
RUNNING FLYBACK CONVERTER
SILICON MONOLITHIC
The bipolar integrated circuit TDA4601 drives, regulates and INTEGRATED CIRCUIT
maonitors the switching transistor in a power supply based on the
ringing choke flyback principle.

Due to the wide regulating range and the high voltage stability
during large load changes, SMPS for Hi-Fi equipment and active

loudspeakers can be realized as well as applications in TV receiv-
ers and video recorders.

The TDA4601 is available in a 9-pin plastic medium power SIP
package. The operating temperature range is -~ 15°C to +85°C.

Wide Operational Range
High Voltage Stability Even at High Load Changes
Direct Control of Switching Transistor

Low Start-Up Current

Linear Foldback of the Overload Characteristic
Base Drive Proportional to the Current Through the Power PLASTIC
Switching Transistor MEDIUM POWER
e Standby Mode 3.5 W into the External Load Eig'é“;%g

e Inhibit Capability (TTL Compatible)

® Undervoltage Lockout

For Application Details See ANE0Q2
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This documnent contains information on a new product. Specificatians and infarmation herein
are subject to change without notice.

MOTOROLA LINEAR/INTERFACE DEVICES

3-330



TDA4601

MAXIMUM RATINGS

Rating Symbol Value Unit

Supply Voitage Vg 20 v

Sink Output Voitage \'5] Oto Vg v

V7-Vg +6.0 \

Reference Output F] -10to +1.0 mA

Zero Crossing I2 -3.0to +3.0 mA

Control Amplifier I3 -301t00 mA

Collector Current lg —20to +5.0 mA

Trigger Input I —-20t +3.0 mA

Sink Output 17 -16 A

Junction Temperature Ty +150 °C

Storage Temperature Tstg —40to +125 °C

Thermal Resistance (Junction to Air) A 70 °‘CwW

Thermal Resistance {Junction to Case) a)c 15 C/W

ELECTRICAL CHARACTERISTICS (Ta = +25°C unless otherwise stated)

Range of Operation Symbol | Fig. No. Min Typ Mex Unit

Supply Voltage Vg — 15 1B .V

Ambient Temperature Ta -15 - 85 °C

START OPERATION Tp = 25°C

Current Consumption (V7 Not Yet Switched) lg 1 mA

Vg =30V — - 0.5
Vg = 50V - 1.5 2.0
Vg =10V — 2.0 3.2

Turn-On Point for Vq Vg 1 1.3 11.8 12.3 \

V4 Before Start-Up (Vg < 11.8 V) V4 1 6.0 6.7 — \

REGULATION MODE Vg = 15V Tp = 25°C

Current Consumption Vrgg = -10V lg 1 110 135 160 mA

Vreg = 0 55 85 110

Reference Voltage 4 < 0.1 mA Vy 1 40 4.2 4.5 V'

{1 = 50mA 4.0 4.2 4.4

Reference Voltage Temperature Coefficient TCq 1 — 100 — ppm/°C

Vpin 4 Low Static Voltage \Z 1 1.8 208 25 \

Vpin 4 Regulation Peak Voltage V4 peak 1 v

Ipin 3 = 5.0 kA 4.0 4.2 45
Ipin3 = 1.3 mA — 2.4 3.0

VPin3 V3 1 v
Full Fold Back Ipjn 3 = 1.3 mA — 3.7 4.0
Fold Back lpjn 3 = 0.5 mA — 2.5 3.0
Overload Decision Ipjn 3 = 1.0 uA - 24 29
VPpin 3 Reguiation - 21 —

Ipin 3 Regulation I3 1 — 1.0 — nA
IPin 3 Leakage at Vpjn 3 = 1.5V — 0.4 —

Vpin 7 Peak High V7 peak 1 \
VR = 0V {Full Fold Back) — 3.5 —

VR = —10V (Regulation) — 4.0 —
VR = —15 V (Standby} — 5.0 —

VPpin 7 Peak Low V7 peak 1 v
VR=0V - 14 —
VR=-10V — 1.45 —

VR= ~15V —_ 1.57 —
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TDA4601

ELECTRICAL CHARACTERISTICS (continued) (Ta = 25°C unless otherwise noted.}

Range of Operation Symbol | Fig. No. l Min l Typ I Max l Unit
REGULATION MODE (continued) Vg = 15 V T = 25°C
Ipin 7 Sink Peak 17 peak 1 — +0.7 — A
VR = -15V
Ipin g8 Source Peak 18 peak 1 — -0.8 — A
VR = -15V
VPin 2 V2 1 v
IPin2 = ~3.0mA —_ -03 _
= -03mA — -0.2 —
+3.0 mA - +0.7 —
+0.3 mA — +08 —
PROTECTIVE OPERATION Vg = 15V Tp = 25°C
Current Consumption (Vg < 1.8 V) Ig 1 14 20 26 mA
Turn-Off Valtage (V5 < 1.8 V) V7 1 1.3 15 18 v
Va 1 1.8 21 25
External Trigger Input Vg 1 A
Enable Voltage (Vreg = O V) - 22 24
Disabled Voltage (V,—eg =0V} 2.0 2.2 —
Supply Voltage Disabling Vg and V4 Vg 1 6.7 7.4 78 \2
Vpin 5 Zener Voltage (Pin 5 Open) Vg 1 6.5 7.3 78 v
IPins VPins = 3.0V Is 1 — 14 - 1A
VPins = 0V — -1 —
Turn-On Time (Secondary Voltages) ton 2 — 350 450 ms
Valtage Change AVa 2 my
When S3 = Closed (AP3 = 19 W) - 100 500
When Sy = Closed (APy = 15 W) — 500 1000
Standby Operation (Minimum Secondary Power: 3.0 Watts) AV 2 — 20 30 v
When S¢ = Open
Switching Frequency During Standby Mode f 2 70 75 —_ kHz
Primary Power Consumption During Standby Mode Pprim 2 — 10 15 VA
The heatsink must be optimized, taking the maximum data
(TJ, 8JC. Tal into consideration

CIRCUIT DESCRIPTION

The TDA4601 regulates, controls and protects the
switching transistor in flyback converter power supplies
at starting-up, normal, and overload operation.

A. Start-Up Sequence
During start-up there are three consecutive

aperations:

1. An internal reference voltage is created. It supplies
the voltage regulator and enables the supply to the
coupling electrolytic capacitor and the switching
transistor. For a supply voltage (Vg) of 12 V, the cur-
rent is less than 3.2 mA.

2. Activation of the internai reference voltage Vi =40
V. This voltage is suddenly available when Vg
reaches 12 V and enables all parts of the IC to be
supplied from the control togic including thermal and
overload protection.

. Activation of the control logic. As soon as the ref-
erence voltage is available, the controf is switched
on through an additional stabilization circuit.

This start-up sequence is necessary for smoothly driv-
ing the switching transistor through the coupling elec-
tralytic capacitor.
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AGURE 1 — TEST CONFIGURATION

B. Normal Operation
Zero crossing detection is sensed on Pin 2 and linked
to the control logic.

The signal picked up on the feedback winding is
applied, after filtering, to Pin 3 (used for input regulation
and for overload protection). The regulating section
works with an input voltage of about 2.0 V for normal
regulation and a current of about 1.4 mA for foldback
operation. Together with the collector current simula-
tion Pin 4, the overload recognition defines the oper-
ating region of the regulating amplifier depending on
the internal reference voltage. The simulation of the
collector current is generated by an external RC network
at Pin 4 and an internally set voltage level.

For a constant line voltage and for a given output
power on the load (t on fixed) less than the maximum
output power, a decrease of C4 produces an increase
of the current sent ta the base of the power switching
transistor. So the foldback point is reached earlier. The
regulation range starts from a 2.0 Vdc level which is the
bottom of a sawtooth waveform; the maximum is lim-
ited at 4.0 V (reference voltage).

A secondary load of 19 W produces a switching fre-
quency of about 50 kHz at an almost constant duty cycle
(approximately 3). Furthermore, when the switchmode
power supply delivers approximately 3.0 W, the switch-
ing frequency jumps to about 70 kHz at a duty cycle of
approximately 11. At the same time, the collector peak
current falls below 1.0 A,
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FIGURE 2 — TEST DIAGRAM: NORMAL OPERATION
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The comparison of the output level of the regulating
amplifier, the overload detection and the collector cur-
rent simulation drives the control logic. An additional
steering control and blocking possibility is offered thru
Pin 5. When the voltage applied on Pin 5 falls below
2.2 V then the source output {Pin 8] is blocked.

The control logic is set according to the start-up cir-
cuit, the zero crossing detection and the trigger ena-
bling. This logic drives the base current amplifier and
the base current shutdown. The base current amplifier
drives the source output (Pin 8) proportionally to the
sawtooth voltage (Pin 4). A current feedback is per-
formed by an external shunt inserted between Pin 8 and
the base of the switching power transistor. This resistor
determines the maximum amplitude of the base current
drive.

C. Protective Features

The base current shut-down, released by the control
logic, clamps the sink output (Pin 7) at 1.6 V, turning off
the switching transistor. This feature will be released it
the voltage on Pin 9 is less than 7.4 V, or if the applied
valtage on Pin 5 is less than 2.2 V. In case of a short
circuit of the secondary windings, the TDA4601 contin-
uously monitors the fauit condition.

In standby operation the circuit is set to a high duty
cycle. The total power consumption of the power supply
is held below 6.0 to 10 W.
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FIGURE 3 — FREQUENCY versus OUTPUT POWER FIGURE 4 — EFFICIENCY versus OUTPUT POWER
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FIGURE 5 — OUTPUT VOLTAGE {V3) versus OUTPUT FIGURE 6 — OUTPUT VOLTAGE (V2]
CURRENT {lg2) versus LINE VOLTAGE
%0 152
220
200 151
s 180 =
= e e =t 5
& 19 = -] & 150
2120 iy 3 Lt
& 100 V.. E ]
g o 717 > 149
v =
3 7, 3 =
o
“ 168 o]
20
0 | 147
0 100 200 300 400 500 600 700 800 900 1000 1100 150 160 170 180 190 200 210 220 230 240 250
QUTPUT CURRENT g2 tmA} UNE VOLTAGE {Vac)
TEST CIRCUIT AND TYPICAL APPLICATION (See Figure 7)
This application circuit shown in Figure 2 represents ® Short circuit proof and open-taop resistant circuit. in
a blocking converter for color TV sets with 30 W to both cases a power of only 6.0 to 10 W is consumed.
120 W of output power and line voltages from 160 to Linear foldback characteristic at overload.
27|0 V. ite of \ati h . d d vol ® Automatic restart after elimination of the overload.
n spite o regu ation on the primary side, good volt- -
age stability of the various secondary voltages is * 5g'f'e;‘;gv%f more than 80% at an output power of
achieved even with large load changes. ° : i
For line voltage isolation and transformation to the ¢ Frequency of oscillation between 20 kHz (100 W) and

desired secondary voltages, a transformer with ferrite 70 kHz {without load).
core is used. Simple RF1 suppression

Good regulation of load current and line voltage var-
SPECIAL FEATURES OF THE FLYBACK CONVERTER iations. At a line voitage variation between 170 and

POWER, SUPPLY USING THE TDA4601 240 V the output voltage of 150 V will change approx-
¢ Direct driving of the power switching transistor imately 2.0 V.

® Low starting current, defined starting behavior also
at slowly rising line voltage
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FIGURE 7 — TYPICAL APPLICATION
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FIGURE 8 — ALTERNATIVE START-UP CIRCUIT
A. Thermat Kick Starter B. Lossless Start-Up Pump
500 () at 25°C
PTC { o Seif- Self-
20 k(2 at 50°C . 0.47 «F 400V 1N4007
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o
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Note: For more application information refer to ANEQO2

MOTOROLA LINEAR/INTERFACE DEVICES

3-335



P N

nOTOR(_)LA SC {TELECOM?} L4E D l L3L7253 DD&ED&'i’Sl

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.
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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.
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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.
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!
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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
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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 {
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€
noTE4 —»{ Fje— f———L———n4 [ ]
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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
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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
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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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