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PO~R SWITCHING REGULATORS

The MC34163 series are monolithic power switching regulators

that contain the primary functions required for DC-to-DC con-

verters. This series was specifically designed to be incorporated

in step-up, step-down, and voltage-inverting applications with a

minimum number of external components.

These devices consist of two high gain voltage feedback com-
parators, temperature compensated reference, controlled duty
cycle oscillator, driver with bootstrap capability for increased effi-
ciency, and a high current output switch. Protective features con-
sist of cycle-by-cycle current limiting, and internal thermal shut-
down. Also included is a low voltage indicator output designed
to interface with microprocessor based systems.

These devices are contained in a 16 pin dual-in-line heat tab
plastic package for improved thermal conduction. ,.:~
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This document contains information on a new product. Specifications and information herein are
subject to change without notice.

Order this data sheet by MC34163/D
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P SUFFIX
PLASTIC PACKAGE

CASE 648C

PIN CONNECTIONS

D
LVI Output 1 0 16 Bootstrap Input

Voltage Feedback 2 2 15

}

Switch

Voltage Feedback 1 3 14 Emitter

{
Gnd 4

13

}
Gnd

5 12

Timing Capacitor 6 11

}

Switch

Vcc 7 10 Collector

lPk senSe 8 9 Driver Collector

(Top View)

ORDERING INFORMATION

Temperature
Device Range Package

MC34163P 0° to + 70°c 16 Plastic DIP

MC33163P –4W to +85°C I 16 Plastic DIP
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MAXIMUM RATING

Rating

Power Supply Voltage

Switch Collector Voltage Range

Switch Emitter Voltage Range

Switch Collector to Emitter Voltaae

Switch Current (Note 1)

Driver Collector Voltage

Driver Collector Current

Bootstrap Input Current Range (Note 1)

Current Sense Input Voltage Range

Feedback, and Timing Capacitor Input

Voltage Range

Low Voltage Indicator Output Voltage Range

Low Voltage Indicator Output Sink Current

Power Dissipation and Thermal Characteristics

P Suffix Package Case 648C-02

Maximum Power Dissipation @ TA = 25°C

Thermal Resistance Junction to Air

Thermal Resistance Junction to Case

(Pins 4, 5, 12, 13)

Operating Junction Temperature

Operating Ambient Temperature (Note 3)

MC34163

MC33163

Storage Temperature Range

Symbol Value Unit

Vcc 40 v

vc(switch) –I,oto +40 v

vE(~wit~h) –2.oto v
vc(swit~h)

vcE{switCh) 40 v

Isw 3.4 A

vc(driver) –1.oto +40 v

Ic(driver) 150 mA

IBS –Iooto +100 mA ,.

vlpk(sense) (Vcc – 7.0) to v
(Vcc + 1,0) “* ~’$’ .>~,.~~,,,.>:.

,: :X+$l,~,:,,$*k~*.

Tstg “365 to + 150 ‘c
~,r.<‘

..<.:
,.$+3,,’,,

ELECTRICAL CHARACTERISTICS [Vcc = 15 V, ~q ~@:+=VCC, CT = 620 pF, for typical values TA = 25°C, for min/max values 4

TA is the operating ambient temperature range+$~%alies (Note 3), unless otherwise noted. )
~\\:.

Characteristic
.:’ .})‘~.~It!..$,,>,i, .,.,:-+\,~*..:* Symbol Min Typ Max Unit

OSCILLATOR
‘:,*’..,~t.,~,~

tYh~J1fi:Y

Frequency
,,+,,..:$\\:,\),>,,+,{,;$ fosc?,,} kHz

TA = 2WC ~?~<i,,,,>$#i,::\I>, \.&,.p 46 50 54
Total Variation over VCC = O V, and Temperature 45 — 55

Charge Current ]chg — 225 — PA

Discharge Current Idischg — 25 — PA

Charge to Dischargqt$urre#~atio lchg/ldischg 8.0 9.0 10 —

Sawtooth Peak V~~~~y~?’ Vosc(p) — 1.25 — v

Sawtooth Val$~%&~$age Vosc(v) — 0.55 — v

FEEDBA~,wpARATOR 1

Thres@~?& .~~tage vth(FBl)
J#&kt~,$* 4.9 5.05

‘~y~?~egulation (VCC = 2.5 V to 40 V, TA = 25°C)

5,2 v
— 0.008 0.03 “/olv

~~~~hl Variation over Line, and Temperature 4.85 — 5.25 v

?~put Bias Current (VFB1 = 5.o5 V) IIB(FB1) — 100 200 PA

NOTES:
1. Maximum package power dissipation limits must be observed.
3. Tlow = O°C for MC34163 Thjgh = +70°C for MC34163

—— – 40°C for MC33163 = +85°C for MC33163

MOTOROLA
2

MC34163 ● MC33163

   
   

   
  

https://www.datasheetcrawler.com/
https://www.stockedmro.com/


B

D

B

ELECTRICAL CHARACTERISTICS (continued) (Vcc = 15 V, Pin 16 = VCC, CT = 620 pF, for typical values TA = 25°C, for

min/max values TA is the operating ambient temperature range that applies (Note 3), unless otherwise noted. )

Characteristic Symbol Min Typ Max Unit

FEEDBACK COMPARATOR 2

Threshold Voltage Vth(FB2)
TA = 25°C 1.225 1.25 1.275 v
Line Regulation (Vcc = 2.5 V to 40 V, TA = 25°C) — 0.008 0.03 “h/v
Total Variation over Line, and Temperature 1.213 — 1.287 v

Input Bias Current (VFB2 = 1.25 V) llB(FB2) – 0.4 0 0.4

CURRENT LIMIT COMPARATOR

Threshold Voltage Vth(lpk sense)
TA = 2&C — 250 _ ~~.:l

Total Variation over VCC = 2.5 V to 40 V, and Temperature 230 —

Input Bias Current (Vlpk(sen~e) = 15 V) llB(sense) — 1.0

DRIVER AND OUTPUT SWITCH (Note 2]

Sink Saturation Voltage (Isw = 2,5 A, Pins 14, 15 grounded) ,, ‘i,i \
VCE(~at) ,..g}:t,,+:’ij v

Non-Darlington Connection (Rpin g = 110 Q to Vcc, .;** <~ ~:$/

lSW/lDRV = 20) — ~:::;~:~: 1.0
Darlington Connection (Pins 9, 10, 11 connected) — ‘i.; ‘$$:+$:0 1.4

Collector Off-State Leakage Current (VCE = 40 V) Ic(off) —“~!$ ~ 0.02 100 PA
,

Bootstrap Input Current Source (VBS = VCC + 5.0 V) iSource(DRV) .:f:~,:$.. “’ 2.0 4.0 mA

Bootstrap Input Zener Clamp Voltage (12 = 25 mA) Vz $+’}‘f~~&+6.0) (VCC+7,0) (VCC+9.0) v$,

LOW VOLTAGE INDICATOR
.~’-$!:i$$,-*,,.<T~,$+~, ..,,,\

,,.,...
Input Threshold (VFB2 increasing) ,f:&th *$ 1.07 1.125 1.18 v

Input Hysteresis (VFB2 decreasing) : V* –,,,/>.,.+<+ 15 — mV

Output Sink Saturation Voltage (Isink = 2.O mA) $.,,#$:,$~~L(LVI) – 0.15 0.4 v

Output Off-State Leakage Current (VOH = 15 V)
......

tt.$(,.l:.:,:4:2,,.\:,.L IOH — 0.01 5.0 PA
‘ .S,i

TOTAL DEVICE ,,>
Standby Supply Current (VCC = 2.5 V to 40 V, Pin 8 = V~~k<, [cc — 6.0 10 mA

Pins 6, 14, 15 = Grid, remaining pins open)
,.-.1,!., ‘,}:,<
~,!\\,.~,t,$j:.r;,T>:N,:,:,

NOTES: . ,1:::’ ~l$k,%
1. Low duty cycle pulse techniques are used during t~~~~~fh,~ihtain junction temperature as close to ambient as possible,
3. Tlow = O“Cfor MC34163 Thigh = + 70°C f,0r~&~~$b3

—— – 40°C for MC33163 = +85”Q~~@3163
:l’t:<$+1!?..‘...}, l+.>!>+,+

.... .l.~
,~s,kl .ri,.:$<,‘~>

.4 <.
.. .

FIGURE 1— OUTPUT SWITCH ,i@@*f~lME versus
OSCILLATOR TIMl~Qw?.&CITOR

,.!.$‘ “.$$’y-
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FIGURE 3 — FEEDBACK COMPARATOR 1 INPUT BIAS

CURRENT versus TEMPERATURE

-55 -25 0 25 50 75 100 125
TA, AMBIENT TEMPERATURE (“C)

FIGURE 5 — BOOTSTRAP INPUT CURRENT SOURCE

z
&

versus TEMPERATURE

FIGURE 4 — FEEDBACK COMPARATOR 2 THRESHOLD

VOLTAGE versus TEMPERATURE

FIGURE 6 — ~qTS’hAP INPUT ZENER CLAMP VOLTAGE

“R:&:*Jwersus TEMPERATURE
.’F!,..,$,l,,~~.t,. .*,

– 55 – 25 0 25 50 75 100 125
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FIGuRE 7 — OUTPUT swf* %OuRcE saturation

versus E“&J~R CURRENT
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FIGURE 8 — OUTPUT SWITCH SINK SATURATION

versus COLLECTOR CURRENT
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FIGURE 9 — OUTPUT SWITCH NEGATIVE EMITTER

VOLTAGE versus TEMPERATURE

---
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Pins4,6 = Gnd
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FIGURE 11 — CURRENT LIMIT COMPARATOR THRESHOLD

VOLTAGE versus TEMPERATURE

o 10 20 30 40
Vcc, SUPPLY VOLTAGE (V)

FIGURE 10 — LOW VOLTAGE INDICATOR OUTPUT SINK

SATURATION VOLTAGE versus SINK CURRENT

FIGURE 12 — CU~~NTtiMIT COMPARATOR INPUT BIAS
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FIGURE 14 — STANDBY SUPPLY CURRENT

versus TEMPERATURE
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FIGURE 15 — MINIMUM OPERATING SUPPLY VOLTAGE FIGURE 16 — THERMAL RESISTANCE AND MAXIMUM
versus TEMPERATURE POWER DISSIPATION versus P.C.B. COPPER LENGTH
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INTRODUCTION
The MC34163 series are monolithic power switching

regulators optimized for DC-to-DC converter applica-
tions. The combination of features in this series enables
the system designer to directly implement step-up,
step-down, and voltage-inverting converters with a
minimum number of external components. Potential
applications include cost sensitive consumer products
as well as equipment for the automotive, computer, and
industrial markets. A representative block diagram is
shown in Figure 17.

OPERATING DESCRIPTION
The MC34163 operates as a fixed on-time, variable

off-time voltage mode ripple regulator. In general, this
mode of operation is somewhat analogous to a capac-
itor charge pump and does not require dominant pole
loop compensation for converter stability. The typical
operating waveforms are shown in Figure 18. The Out-
put Voltage waveform shown is for a step-down con-
verter with the ripple and phasing exaggerated for
clarity, During initial converter start-up, the feedback
comparator senses that the output voltage level is
below nominal. This causes the output switch to turn
on and off at a frequency and duty cycle controlled
by the oscillator, thus pumping up the output filter
capacitor, When the output voltage level reaches
nominal, the feedback comparator sets the latch,
immediately terminating switch conduction. The feed-
back comparator will inhibit the switch until the load
current causes the outDut voltaae to fall below non-

current which reduces the on-time of the output switch.
A graph of the output switch on-off time versus the
oscillator timing capacitance for various values of RDT
is shown in Figure 1. Note that the maximum output
duty cycle, ton/ton +toff, remains constant for values of
CT greater than 0.2 nF. The converter output can be
inhibited by clamping CT to ground with an external
NPN small-signal transistor.

,*!.
‘*{,3,

Feedback and Low Voltage Indicator Comparator&~:~i
output voltage control is established by t~’’’’~@M-

back comparator. The inverting input is’~~~W&&lly
biased at 1.25 V and is not pinned out. T@~~a@verter
output voltage is typically divided .~~&,?Wlth two
external resistors and monitored ~y$~f%~lgh imped-
ance noninverting input at Pin 2. ~ue~dximum input
bias current is ~ 0.4 PA, whic~kca~~ause an output
voltage error that is equal ~~t~~$$product of the input
bias current and the up~&r~~&%~{derresistance value.
For applications that r@:&~~5.O V, the converter out-
put can be directly$~~~~cted to the noninverting

input at Pin 3. T~j@a$ig~$impedance input, Pin 2, must
be grounded t@:,@#*ent noise pickup. The internal
resistor d~vi~r?$~et for a nominal voltage of 5.05 V.
The addi~@~~:~# mV compensates for a 1.070 voltage
drop i,~ tfi~~cable and connector from the converter
outR@~tJ,oth6 load. The Feedback comparator’s output
s~~ta~,i~kontrolled by the highest voltage applied to

!i~,~.e,~of the two noninverting inputs.
~$~,$j~tie LOW Voltage Indicator (LVI) comparator is

inal. Under these conditions, output switch conduc- “’@esigned for use as a reset controller in microprocessor-

tion can be inhibited for a partial oscillator cycle, $~~,, ~’ based systems. The inverting in~ut is internally biased

partial cycle plus a complete cycle, multiple cycles~~r ‘:::<,
a partial cycle plus multiple cycles. \.:t~:.!z,s,t!~L\Q.,

.., *$,~.....$’

Oscillator
The oscillator frequency and on-time,,$~~~~utput

switch are programmed by the value s~,edf~~fortiming
capacitor CT. Capacitor CT is char~ed’’$~~~discharged
by a 9 to 1 ratio internal current sd&c$ and sink, gen-.>....... .’,...,,,.
crating a negative going savvt~*t~~@eform at pin 6.
As CT charges, an interna[~~~~wt~s generated at the
oscillator output. This puls~i~~~~onnected to the NOR
gate center input, prev~~~jng output switch conduction,
and to the AND gate~~p$$~$input, allowing the latch to
be reset if the co~~~~&or output is low. Thus, the out-
put switch is al~~jdisabled during ramp-up and can
be enabled,t~$~~e~omparator output only at the start
of ramp-da~n.~~~’e oscillator peak andvalleythresholds
are 1.2&~:~~&$.55 V, respectively, with a charge current:Jj:,t,.,,.\.\.:..
of 2Z5 #Aand a discharge current of 25 PA, yielding aj~*~>\>$$
max$~m on-time duty cycle of 90Y0. A reduction of the,~t~,
maxl~um duty cycle may be required for specific con-
verter configurations. This can be accomplished with
the addition of an external dead-time resistor (RDT)
placed across CT. The resistor increases the discharge

at 1,125 V, which sets the no;inverting input thresholds
to 9070 of nominal. The LVI comparator has 15 mV of
hysteresis to prevent erratic reset operation. The Open
Collector output is capable of sinking in excess of
6.0 mA (see Figure 10). An external resistor (RLvI) and
capacitor (CDLy) can be used to program a reset delay
time (tDLy) by the formula shown below, where
Vth(MpU) is the microprocessor reset input threshold.
Refer to Figure 19.

()

1

tDLy = RLVl CDLY In 1 _~
Vout

Current Limit Comparator,
Latch and Thermal Shutdown

With a voltage mode ripple converter operating under
normal conditions, output switch conduction is initiated
by the oscillator and terminated by the Voltage Feed-
back comparator. Abnormal operating conditions occur
when the converter output is overloaded or when feed-
back voltage sensing is lost. Under these conditions,
the Current Limit comparator will protect the Output
Switch.

MC34163 ● MC33163 MOTOROLA
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The switch current is converted to a voltage by insert-
ing a fractional ohm resistor, RSC, in series with VCC
and output switch transistor Q2. The voltage drop
across RSC is monitored by the Current Sense com-
parator. If the voltage drop exceeds 250 mV with respect
to Vcc, the comparator will set the latch and terminate
output switch conduction on a cycle-by-cycle basis. This
Comparator/Latch configuration ensures that the Out-
put Switch has only a single on-time during a given
oscillator cycle, The calculation for a value of RSC is:

RSC = ,
0.25 V

pk(switch)

Figures 11 and 12 show that the Current Sense com-
parator threshold is tightly controlled over temperature
and has a typical input bias current of 1.0 wA, The prop-
agation delay from the comparator input to the Output
Switch is typically 200 ns. The parasitic inductance asso-
ciated with RSC and the circuit layout should be mini-
mized, This will prevent unwanted voltage spikes that
may falsely trip the Current Limit comparator.

Internal thermal shutdown circuitry is provided to
protect the IC in the event that the maximum junction
temperature is exceeded. When activated, typically at
170°C, the Latch is forced into the ‘Set’ state, disabling

the Output Switch. This feature is provided to prevent
catastrophic failures from accidental device overheat-
ing. It is not intended to be used as a replacement for
proper heatsinking.

Driver and Output Switch
To aid in system design flexibility and conversion effi-

ciency, the driver current source and collector, and o,@-
put switch collector and emitter are pinned out ~~~$!,$,
rately. This allows the designer the option of driw.~qe’
output switch into saturation with a selecte,d,:~~{~e~~ain
or driving it near saturation when connect~$~~~~ Dar-,
Iington. The output switch has a typical “@~@Rtgain Of

70 at 2,5 A and is designed to swit~~’’’’h$paximum of
40 V collector to emitter, with up t@3~*A~eak COIIector
current. The minimum value f,$g<kw~s:

When configured~~~~~~~p-down or voltage-inverting
applications, as i~.~~WA 19 and 23, the inductor will
forward bias t$~~~~~~t rectifier when the switch turns
off. Rectifier$~’W& high forward voltage drop or long
turn-on d~$~y’’%~e should not be used, If the emitter is
allowe$:~,~~~,o(kufficientiy negative, collector current will

;:,t;,~:,,
,;..,+*’’”$‘??.

flow, causing additional device heating and reduced
conversion efficiency.

Figure 9 shows that by clamping the emitter to 0.5 V,
the collector current will be in the range 10 pA over
temperature. A 1N5822 or equivalent Schottky barrier
rectifier is recommended to fulfill these requirements.

A bootstrap input is provided to reduce the output
switch saturation voltage in step-down and voltage-
inverting converter applications. This input is connected
through a series capacitor to the switch emitter an~ is
used to raise the internal 2.0 mA bias currentm,~~~%
above Vcc. An internal zener limits the boots:~a~,.~put
voltage to VCC + 7.0 V. The capacitor’s equiv&!%~&ries
resistance must limit the zener curren~~il~bs than
100 mA. An additional series resistor.@~$~@~ required
when using tantalum or other low ~$~~c~$acitors. The,,ti-,,{:]”!t:\$
equation below is used to calcul~~e ~ minimum value
bootstrap capacitor based on a~i%tium zener voltage
and an upper limit curren,t.:$,w.

,.;!, ‘“+,;+:... .,,

,<{$, ~’:&.

Parametric o~&~@n of the MC34163 is guaranteed
over a supfl~~$kage range of 2.5 V to 40 V. When
operatinWbl&@@’ 3.0 V, the Bootstrap Input should be
connect~;[o VCC. Figure 15 shows that functional oper-
atio@~owNto 1.7 V at room temperature is possible.

~?‘?.,
,4:’:,’.4.,*~... \.,$+\,,,,

‘li~-ge
“~~*The MC34163 is contained in a heatsinkable 16-lead

.,$~ “’$plastic dual-in-line package in which the die is mounted
on a special heat tab copper alloy lead frame. This tab
consists of the four center ground pins that are specif-
ically designed to improve thermal conduction from the
die to the circuit board. Figure 16 shows a simple and
effective method of utilizing the printed circuit board
medium as a heat dissipater by soldering these pins to
an adequate area of copper foil. This permits the use
of standard layout and mounting practices while having
the ability to halve the junction to airthermal resistance,
This example is for a symmetrical layout on a single-
sided board with two ounce per square foot of copper.

APPLICATIONS
The following converter applications show the sim-

plicity and flexibility of this circuit architecture. Three
main converter topologies are demonstrated with
actual test data shown below each of the circuit
diagrams.

Motorola reserves the right to make changes without further notice to any products herein to improve reliability, function or design. Motorola
does not assume any liability arising out of the application or use of any product or circuit described herein; neither does it convey any license
under its patent rights nor the rights of others, Motorola products are not authorized for use as components in life support devices or systems
intended for surgical implant into the body or intended to support or sustain life, Buyer agrees to notify Motorola of any such intended end use
whereupon Motorole shall determine availability and suitability of its product or products for the use intended. Motorola and @ are registered
trademarks of Motorola, Inc. Motorola, Inc. is an Equal Employment Opportunity/Affirmative Action Employer.
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FIGURE 19 — STEP-DOWN CONVERTER

I 1

Low Voltage
Indicator ~
output

I Test I
~oti.~’qt. I Results I

Line Regulation I Vin = 8.0 v t&i~k\:Yj:10 = 3.0 A 6,0 mV = ~0.06°/0

Load Regulation \ Vin = 12 V,’:~~ 0.6 A to 3,0 A 2,0 mV = *0.020/0

,. +4h,>. ~1–+ –

3

1

I f L , )11

(Bottom View)

A

20B — EXTERNAL PNP SATURATED SWITCH

,
I

(Bottom View)

39 03

10

11 “ II
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FIGURE 21 — STEP-UP CONVERTER

I I

+

330~ ‘

CT
6 Oscillato

680 pF ~

180 pH
Coilcrafi
L0451-A

~ Vout
28 V/600 mA

Test <g~gd~~on Results

Line Regulation Vin = 9.&$~$~~!6 V, 10 = 0.6 A 30 mV = * 0.0570

I

— 10 II
Q1 — 11

~

* — 14

— 15
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FIGURE 23 — VOLTAGE-INVERTING CONVERTER

1-

R2
8.2 k;

:

R1

953
(Bottom View)

T

24B — EXTERNAL PNP SATURATED SWITCH

I I I

(Bottom View) f
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1+

I

FIGURE 25 — PRINTED CIRCUIT BOARD AND COMPONENT LAYOUT

(CIRCUITS OF FIGURES 19,21, 23)

L+
Bottom View

—

+

Top View

Bottom View Top View

All printed circuit boards are 2.58” in width by 1.9 in height.
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FIGURE 26 — DESIGN EQUATIONS

Calculation StepDown

h vout+vF
toff

Vi~ – V~~t – V~”t
(Notes 1,2, 3)

b

toff
‘on

()
f h+l

toff

CT 35.7 X 10-6ton

IL(avg) Io”t

Ipk(switch)
AlL

IL(avg) + ~

Rsc
0.25

lpk(swit~h)

(

Vin – Vsat – Vo”t
L

Al L )
ton

/( )

1
‘ripple(p-p) AIL —

8f Co
2+( ESR)2

Vout ()Vref : + 1

Step-Up Voltage-Inverting

vout+vF–vin(~i~] lvo”~l +VF
Vin–Vsat Vin – Vsat

ton I b
toff toff

The following converter characteristics must be chosen:
Vin — Nominal operating input voltage,

Vo”t — Desired output voltage.
\,‘,.$$:t:

~v:$.
lout — Desired output current. ,,;;:,,,:.?.,,>,

AIL — Desired peak-to-peak inductor ripple current. For maximum out~u$~ur~~tit it is suggested that AlL be chosen to be less than 107. of
the averaga inductor current lL(av9). This will help prevent l~~($~$i~~~~rom reaching the current limit threshold set by RSC. If the
design goal is to use a minimum inductance value, let AIL =“~ff~~~g)), This will proportionally reduce converter output current
capability, ,~,~>.

f — Desired output switch frequency at the selected valu:$ of ~$~ and lout,
VriPPle(P.P] — Desired peak-to-peak output ripple voltage. For bes~@erformance the ripple voltage should be kept to a low value since it will

directly affect line and load regulation. Capacitor,Qo ~~uld be a low equivalent series resistance (ESR) electrolytic designed for
switching regulator applications. ~s... .,&,h*i\*:,t,,:\;~\

NOTES : ,d;. “*>.,:*.:

1) Vsat — Saturation voltage of the output switch, rafe~,~,$fgqj~k 7 and 8,
2) VF — Output rectifier forward voltage drop. Typical.!wd+$@? 1N5822 Schottky barrier rectifier is 0,5 V.
3) The calculated ton/toff must not exceed the minim~?~ranteed oscillator charge to discharge ratio of 8, at the minimum operating input

voltage.
...:>.~,,.y,}.i;

+~~..$., ,s.
.$ \~\ -*

-. .-.,-
CASF

J\.~, ~.-i. ,x.~~~
t:,:, NOTES:i$, .,

,,.:,+ v,*<2$*’ P SUFFIX 1.LEADSWITHIN0.13mm (0.005)RADIUSOF\,y::““’~!<,t
;$. . PI ASTIC pACKAGE TRUEPOSITIONAT SEATING PLANE AT

-, --- 648C-02 MAXIMUM MATERIAL CONDITION.
2. OIMENSION “~ TO CENTER OF LEADS WHEN

9 IT FORMED PARALLEL.
3. DIMENSION “B” DOES NOT INCLUDE MOLO

FLASH.
4. ROUNDED CORNERS OPTIONAL.
5. INTERNAL LEAD CONNECTION, BETWEEN 4

AND 5,12 ANO 13,

MILLIMETERS INCHES
DIM MIN MAX MIN MAX
A 18,80 21.34 0,740 0,840
B 6.10 6.60 0,240 0.260
c 3.69 4.69 0.145 0,185
D 0,38 0.53 0.015 0,021
F 1.02 1,78 0.040 0,070

INJI // l\\ G 2,54 BSC 0.100 BSC ~

PMNE

H 0,38 2.41 0.015 0.095
0.008 0.015J I 0,20 I 0.38

K 2,92 3.43 0.115 0,1357

MC34163 ● MC33163 MOTOROLA
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Literature Distribution centers:
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