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The TDA1085C is a phase angle triac controller having all the necessary
functions for universal motor speed control in washing machines. It operates
in closed loop configuration and provides two ramp possibilities.

• On–Chip Frequency to Voltage Converter

• On–Chip Ramps Generator

• Soft–Start

• Load Current Limitation

• Tachogenerator Circuit Sensing

• Direct Supply from AC Line

• Security Functions Peformed by Monitor

Figure 1. Representative Block Diagram and Pin Connections

Reset

Control
Amp.

=

–VCC
Current
Limiter

0.7 V

+

–

Ramp
Generator

Speed
Detector

Shunt Regulator
Ballast Resistor

+ VCC

MonitoringVoltage
Reg

D
ig

ita
l S

pe
ed

 S
en

se

F/
VC

 P
um

p 
C

ap
ac

ito
r

Ac
tu

al
 S

pe
ed

Se
t S

pe
ed

R
am

p 
C

ur
re

nt
 G

en
. C

on
tro

l

M
ot

or
 C

ur
re

nt
 L

im
it

R
am

p 
G

en
. T

im
in

g

C
lo

se
d 

Lo
op

 S
ta

bi
lit

y

Sa
w

to
ot

h 
C

ap
ac

ito
r

Sa
w

to
ot

h 
Se

t C
ur

re
nt

Vo
lta

ge
 S

yn
ch

ro
ni

za
tio

n

C
ur

re
nt

 S
yn

ch
ro

ni
za

tio
n

Tr
ig

ge
r P

ul
se

 O
ut

pu
t

Trigger Pulse
Gen.

9

10

8

12 11 4 5 6 3 7 16 14 15 2 1 13



TDA1085C

4–98 MOTOROLA ANALOG IC DEVICE DATA

MAXIMUM RATINGS (TA = 25°C, voltages are referenced to Pin 8, ground)

Rating Symbol Value Unit

Power Supply, when externally regulated, VPin 9 VCC 15 V

Maximum Voltage per listed pin
Pin 3
Pin 4–5–6–7–13–14–16
Pin 10

VPin
+ 5.0

0 to + VCC
0 to + 17

V

Maximum Current per listed pin
Pin 1 and 2
Pin 3
Pin 9 (VCC)
Pin 10 shunt regulator
Pin 12
Pin 13

IPin
– 3.0 to + 3.0
– 1.0 to + 0

15
35

– 1.0 to + 1.0
– 200

mA

Maximum Power Dissipation PD 1.0 W

Thermal Resistance, Junction–to–Air RθJA 65 °C/W

Operating Junction Temperature TJ – 10 to + 120 °C

Storage Temperature Range Tstg – 55 to + 150 °C

ELECTRICAL CHARACTERISTICS (TA = 25°C)

Characteristic Symbol Min Typ Max Unit

VOLTAGE REGULATOR

Internally Regulated Voltage (VPin 9)
(IPin 7 = 0, IPin 9 + IPin 10 = 15 mA, IPin 13 = 0)

VCC 15 15.3 15.6 V

VCC Temperature Factor TF — – 100 — ppm/°C

Current Consumption (IPin 9)
(V9 = 15 V, V12 = V8 = 0, I1 = I2 = 100 µA,
all other pins not connected)

ICC — 4.5 6.0 mA

VCC Monitoring Enable Level
VCC Monitoring Disable Level

VCC EN
VCC DIS

—
—

VCC – 0.4
VCC – 1.0

—
—

V

RAMP GENERATOR

Reference Speed Input Voltage Range VPin 5 0.08 — 13.5  V

Reference Input Bias Current – IPin 5 0 0.8 1.0 µA

Ramp Selection Input Bias Current – IPin 6 0 — 1.0 µA

Distribution Starting Level Range VDS 0 — 2.0 V

Distribution Final Level
VPin 6 = 0.75 V

VDF/VDS 2.0 2.09 2.2

High Acceleration Charging Current
VPin 7 = 0 V
VPin 7 = 10 V

– IPin 7
1.0
1.0

—
1.2

1.7
1.4

mA

Distribution Charging Current
VPin 7 = 2.0 V

– IPin 7 4.0 5.0 6.0 µA
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ELECTRICAL CHARACTERISTICS (continued)

Characteristic Symbol Min Typ Max Unit

CURRENT LIMITER

Limiter Current Gain — IPin 7/IPin 3
(IPin3 = – 300 µA)

Cg 130 180 250

Detection Threshold Voltage
IPin 3 = – 10 µA

VPin 3 TH 50 65 80 mV

FREQUENCY TO VOLTAGE CONVERTER

Input Signal “Low Voltage”
Input Signal “High Voltage”
Monitoring Reset Voltage

V12 L
V12 H
V12 R

–100
+100
5.0

—
—
—

—
—
—

mV
mV
V

Negative Clamping Voltage
IPin 12 = – 200 µA

– V12 CL — 0.6 — V

Input Bias Current – IPin12 — 25 — µA

Internal Current Source Gain

G�
IPin 4
IPin 11

, VPin 4� VPin 11� 0

G.0 9.5 — 11

Gain Linearity versus Voltage on Pin 4
(G8.6 = Gain for VPin 4 = 8.6 V)
V4 = 0 V
V4 = 4.3 V
V4 = 12 V

G/G8.6

1.04
1.015
0.965

1.05
1.025
0.975

1.06
1.035
0.985

Gain Temperature Effect (VPin 4 = 0) TF — 350 — ppm/°C

Output Leakage Current (IPin 11 = 0) – IPin 4 0 — 100 nA

CONTROL AMPLIFIER

Actual Speed Input Voltage Range VPin 4 0 — 13.5 V

Input Offset Voltage VPin 5 – VPin 4
(IPin 16 = 0, VPin 16 = 3.0 and 8.0 V)

Voff 0 — 50 mV

Amplifier Transconductance
(IPin 16/∆ (V5 – V4)
(IPin 16 = + and – 50 µA, VPin 16 = 3.0 V)

T 270 340 400 µA/V

Output Current Swing Capability
Source
Sink

IPin 16
– 200

50
– 100
100

– 50
200

µA

Output Saturation Voltage V16 sat — — 0.8 V

TRIGGER PULSE GENERATOR

Synchronization Level Currents
Voltage Line Sensing
Triac Sensing

IPin 2
IPin 1

—
—

± 50
± 50

± 100
± 100

µA

Trigger Pulse Duration (CPin 14 = 47 nF, RPin 15 = 270 kΩ) Tp — 55 — µs

Trigger Pulse Repetition Period, conditions as a.m. TR — 220 — µs

Output Pulse Current VPin 13 = VCC – 4.0 V – IPin 13 180 192 — mA

Output Leakage Current VPin 13 = – 3.0 V I13 L — — 30 µA

Full Angle Conduction Input Voltage V14 — 11.7 — V

Saw Tooth “High” Level Voltage V14 H 12 — 12.7 V

Saw Tooth Discharge Current, IPin15 = 100 µA IPin 14 95 — 105  µA
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GENERAL DESCRIPTION

The TDA 1085C triggers a triac accordingly to the speed regulation
requirements. Motor speed is digitally sensed by a tachogenerator
and then converted into an analog voltage.

The speed set is externally fixed and is applied to the internal linear
regulation input after having been submitted to programmable
acceleration ramps. The overall result consists in a full motor speed

range with two acceleration ramps which allow efficient washing
machine control (Distribute function).

Additionally, the TDA 1085C protects the whole system against AC
line stop or variations, overcurrent in the motor and tachogenerator
failure.

INPUT/OUTPUT FUNCTIONS
(Refer to Figures 1 and 8)

Voltage Regulator – (Pins 9 and 10) This is a parallel type regulator
able to sink a large amount of current and offering good
characteristics. Current flow is provided from AC line by external
dropping resistors R1, R2, and rectifier: This half wave current is
used to feed a smoothering capacitor, the voltage of which is
checked by the IC.

When VCC is reached, the excess of current is derived by another
dropping resistor R10 and by Pin 10. These three resistors must be
determined in order:

• To let 1.0 mA flow through Pin 10 when AC line is minimum and VCC
consumption is maximum (fast ramps and pulses present).

• To let V10 reach 3.0 V when AC line provides maximum current and
VCC consumption is minimum (no ramps and no pulses).

• All along the main line cycle, the Pin 10 dynamic range must not be
exceeded unless loss of regulation.

An AC line supply failure would cause shut down.

The double capacitive filter built with R1 and R2 gives an efficient
VCC smoothing and helps to remove noise from set speeds.

Speed Sensing – (Pins 4, 11, 12) The IC is compatible with an
external analog speed sensing: its output must be applied to Pin 4,
and Pin 12 connected to Pin 8.

In most of the applications it is more convenient to use a digital
speed sensing with an unexpensive tachogenerator which
doesn′ t need any tuning. During every positive cycle at Pin 12,
the capacitor CPin 11 is charged to almost VCC and during this
time, Pin 4 delivers a current which is 10 times the one charging
CPin 11. The current source gain is called G and is tightly
specified, but nevertheless requires an adjustment on RPin 4. The
current into this resistor is proportional to CPin 11 and to the motor
speed; being filtered by a capacitor, VPin 4 becomes smothered
and represents the “true actual motor speed”.

To maintain linearity into the high speed range, it is important to verify
that CPin 11 is fully charged: the internal source on Pin 11 has 100 KΩ
impedance. Nevertheless CPin 11 has to be as high as possible as it
has a large influence on FV/C temperature factor. A 470 KΩ resistor
between Pins 11 and 9 reduces leakage currents and temperature
factor as well, down to neglectable effects.

Pin 12 also has a monitoring function: when its voltage is above
5.0 V, the trigger pulses are inhibited and the IC is reset. It also
senses the tachogenerator continuity, and in case of any circuit
aperture, it inhibits pulse, avoiding the motor to run out of control. In
the TDA 1085C, Pin 12 is negatively clamped by an internal diode
which removes the necessity of the external one used in the former
circuit.

Ramp Generator – (Pins 5, 6, 7)  The true Set Speed value taken in
consideration by the regulation is the output of the ramp generator
(Pin 7). With a given value of speed set input (Pin 5), the ramp
generator charges an external capacitor CPin 7 up to the moment
VPin 5 (set speed) equals VPin 4 (true speed), see Figure 2. The IC
has an internal charging current source of 1.2mA and delivers it from
0 to 12 V at Pin 7. It is the high acceleration ramp (5.0 s typical) which
allows rapid motor speed changes without excessive strains on the
mechanics. In addition, the TDA 1085C offers the possibility to break
this high acceleration with the introduction of a low acceleration ramp
(called Distribution) by reducing the Pin 7 source current down to
5.0 µA under Pin 6 full control, as shown by following conditions:

• Presence of high acceleration ramp VPin 5 > VPin 4

• Distribution occurs in the VPin 4 range (true motor speed) defined
by VPin 6 � VPin 4 � 2.0 VPin 6

For two fixed values of VPin 5 and VPin 6, the motor speed will have
high acceleration, excluding the time for VPin 4 to go from VPin 6
to two times this value, high acceleration again, up to the moment
the motor has reached the set speed value, at which it will stay,
see Figure 3.

Should a reset happen (whatever the cause would be), the above
mentioned successive ramps will be fully reprocessed from 0 to the
maximum speed. If VPin 6 = 0, only the high acceleration ramp
occurs.

To get a real zero speed position, Pin 5 has been designed in such a
way that its voltage from 0 to 80 mV is interpreted as a true zero. As
a consequence, when changing the speed set position, the designer
must be sure that any transient zero would not occur: if any, the entire
circuit will be reset.

As the voltages applied by Pins 5 and 6 are derived from the internal
voltage regulator supply and Pin 4 voltage is also derived from the
same source, motor speed (which is determined by the ratios
between above mentioned voltages) is totally independent from VCC
variations and temperature factor.

Control Amplifier – (Pin 16)  It amplifies the difference between true
speed (Pin 4) and set speed (Pin 5), through the ramp generator. Its
output available at Pin 16 is a double sense current source with a
maximum capability of ± 100 µA and a specified transconductance
(340 µA/V typical). Pin 16 drives directly the trigger pulse generator,
and must be loaded by an electrical network which compensates the
mechanical characteristics of the motor and its load, in order to
provide stability in any condition and shortest transient response; see
Figure 4.

This network must be adjusted experimentally.

In case of a periodic torque variations, Pin 16 directly provides the
phase angle oscillations.
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Trigger Pulse Generator – (Pins 1, 2, 5, 13, 14, 15)
This circuit performs four functions:

• The conversion of the control amplifier DC output level to a
proportional firing angle at every main line half cycle.

• The calibration of pulse duration.

• The repetition of the pulse if the triac fails to latch on if the current
has been interrupted by brush bounce.

• The delay of firing pulse until the current crosses zero at wide firing
angles and inductive loads.

RPin 15 programs the Pin 14 discharging current. Saw tooth signal is
then fully determined by R15 and C14 (usually 47 nF). Firing pulse
duration and repetition period are in inverse ratio to the saw tooth
slope.

Pin 13 is the pulse output and an external limiting resistor is
mandatory. Maximum current capability is 200 mA.

Current Limiter – (Pin 3)  Safe operation of the motor and triac under
all conditions is ensured by limiting the peak current. The motor
current develops an alternative voltage in the shunt resistor (0.05 Ω
in Figure 4). The negative half waves are transferred to Pin 3 which
is positively preset at a voltage determined by resistors R3 and R4.
As motor current increases, the dynamical voltage range of Pin 3
increases and when Pin 3 becomes slightly negative in respect to
Pin 8, a current starts to circulate in it. This current, amplified
typically 180 times, is then used to discharge Pin 7 capacitor and, as
a result, reduces firing angle down to a value where an equilibrium is
reached. The choice of resistors R3, R4 and shunt determines the
magnitude of the discharge current signals on CPin 7.

Notice that the current limiter acts only on peak triac current.

APPLICATION NOTES
(Refer to Figure 4)

Printed Circuit Layout Rules
In the common applications, where TDA 1085C is used, there is on
the same board, presence of high voltage, high currents as well as
low voltage signals where millivolts count. It is of first magnitude
importance to separate them from each other and to respect the
following rules:

• Capacitor decoupling pins, which are the inputs of the same
comparator, must be physically close to the IC, close to each other
and grounded in the same point.

• Ground connection for tachogenerator must be directly connected
to Pin 8 and should ground only the tacho. In effect, the latter is a
first magnitude noise generator due to its proximity to the motor
which induces high dφ/dt signals.

• The ground pattern must be in the “star style” in order to fully
eliminate power currents flowing in the ground network devoted to
capacitors decoupling sensitive Pins: 4, 5, 7, 11, 12, 14, 16.

As an example, Figure 5 presents a PC board pattern which
concerns the group of sensitive Pins and their associated capacitors
into which the a.m. rules have been implemented. Notice the full
separation of “Signal World” from “Power”, one by line AB and their
communication by a unique strip.

These rules will lead to much satisfactory volume production in the
sense that speed adjustment will stay valid in the entire speed
range.

Power Supply
As dropping resistor dissipates noticeable power, it is necessary to
reduce the ICC needs down to a minimum. Triggering pulses, if a
certain number of repetitions are kept in reserve to cope with motor
brush wearing at the end of its life, are the largest ICC user. Classical
worst case configuration has to be considered to select dropping
resistor. In addition, the parallel regulator must be always into its
dynamic range, i.e., IPin 10 over 1.0 mA and VPin 10 over 3.0 V in any
extreme configuration. The double filtering cell is mandatory.

Tachogenerator Circuit
The tacho signal voltage is proportional to the motor speed. Stablility
considerations, in addition, require an RC filter, the pole of which
must be looked at. The combination of both elements yield a constant
amplitude signal on Pin 12 in most of the speed range. It is
recommended to verify this maximum amplitude to be within 1.0 V
peak in order to have the largest signal/noise ratio without resetting

the integrated circuit (which occurs if VPin 12 reaches 5.5 V). It must
be also verified that the Pin 12 signal is approximately balanced
between “high” (over 300 mV) and “low”. An 8–poles tacho is a
minimum for low speed stability and a 16–poles is even better.

The RC pole of the tacho circuit should be chosen within 30 Hz in
order to be as far as possible from the 150 Hz which corresponds to
the AC line 3rd harmonic generated by the motor during starting
procedure. In addition, a high value resistor coming from VCC
introduces a positive offset at Pin 12, removes noise to be interpreted
as a tacho signal. This offset should be designed in order to let Pin 12
reach at least – 200 mV (negative voltage) at the lowest motor speed.
We remember the necessity of an individual tacho ground
connection.

Frequency to Voltage Converter – F V/C
CPin 11 has a recommended value of 820 pF for 8–poles tachos and
maximum motor rpm of 15000, and RPin 11 must be always 470 K.

RPin 4 should be choosen to deliver within 12 V at maximum motor
speed in order to maximize signal/noise ratio. As the FV/C ratio as
well as the CPin 11 value are dispersed, RPin 4 must be adjustable and
should be made of a fixed resistor in serice with a trimmer
representing 25% of the total. Adjustment would become easier.

Once adjusted, for instance at maximum motor speed, the FV/C
presents a residual non linearity; the conversion factor (mV per RPM)
increases by within 7.7% as speed draws to zero. The guaranteed
dispersion of the latter being very narrow, a maximum 1% speed
error is guaranteed if during Pin 5 network design the small set
values are modified, once forever, according this increase.

The following formulas give VPin 4:

VPin 4� G.0 � (VCC–Va) � CPin 11 �R4 � f �
(1� 120k

RPin11
)

1 In volts.

G.0 . (VCC – Va)  � 140
Va = 2.0 VBE
120 k = Rint, on Pin 11

Speed Set – (Pin 5)  Upon designer choice, a set of external
resistors apply a series of various voltages corresponding to the
various motor speeds. When switching external resistors, verify that
no voltage below 80 mV is ever applied to Pin 5. If so, a full circuit
reset will occur.
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Ramps Generator – (Pin 6)  If only a high acceleration ramp is
needed, connect Pin 6 to ground.

When a Distribute ramp should occur, preset a voltage on Pin 6
which corresponds to the motor speed starting ramp point.
Distribution (or low ramp) will continue up to the moment the motor
speed would have reached twice the starting value.

The ratio of two is imposed by the IC. Nevertheless, it could be
externally changed downwards (Figure 6) or upwards (Figure 7).

The distribution ramp can be shortened by an external resistor from
VCC charging CPin 7, adding its current to the internal 5.0 µA
generator.

Power Circuits
Triac Triggering pulse amplitude must be determined by Pin 13
resistor according to the needs in Quadrant IV. Trigger pulse duration
can be disturbed by noise signals generated by the triac itself, which
interfere within Pins 14 and 16, precisely those which determine it.
While easily visible, this effect is harmless.

The triac must be protected from high AC line dV/dt during external
disturbances by 100 nF x 100 Ω network.

Shunt resistor must be as non–inductive as possible. It can be made
locally by using constantan alloy wire.

When the load is a DC fed universal motor through a rectifier bridge,
the triac must be protected from commutating dV/dt by a 1.0 to
2.0 mH coil in series with MT2.

Synchronization functions are performed by resistors sensing AC
line and triac conduction. 820 k values are normal but could be
reduced down to 330 k in order to detect the “zeros” with accuracy
and to reduce the residual DC line component below 20 mA.

Current Limitation
The current limiter starts to discharge Pin 7 capacitor (reference
speed) as the motor current reaches the designed threshold level.
The loop gain is determined by the resistor connecting Pin 3 to the
series shunt. Experience has shown that its optimal value for a
10 Arms limitation is within 2.0 kΩ. Pin 3 input has a sensitivity in
current which is limited to reasonable values and should not react to
spikes.

If not used, Pin 3 must be connected to a maximum positive voltage
of 5.0 V rather than be left open.

Loop Stability
The Pin 16 network is predominant and must be adjusted
experimentally during module development. The values indicated in
Figure 4 are typical for washing machine applications but accept
large modifications from one model to another. R16 (the sole
restriction) should not go below 33 k, otherwise slew rate limitation
will cause large transient errors for load steps.

Figure 2. Acceleration Ramp Figure 3. Programmable Double
Acceleration Ramp

V

VPin 5

VPin 7

t

0

VPin 6 = VDS

0

VDS

VDF

High Acceleration
   Ramp

Distribution

Low Acceleration
Ramp

High Acceleration
Ramp

VPin 5 fixed set value

Speeds

t

VPin 4

VDF = 2 VDS



TDA1085C

4–103MOTOROLA ANALOG IC DEVICE DATA

68
0

R
7

15
00

k
R

11
47

0
k

R
15

R
10

R
4

27
0

6.
8

k

1N
40

07

R
1

82
0

k

R
2

82
0

k

12
0

10
0

10
0n

Sh
un

t
50

 m
Ω

R
3

2.
7

k

C
14

47
n

C
16

10
0n

47
µ

R
16

68
k

15
0

k

50
k

22
0n

22
k

1.
0

µ

47
0

µ

C
7

1.
0

µ

68
k

47
k

1.
0

µ

R
am

p

Sp
ee

d

Sp
ee

d/
R

am
p

Se
le

ct
or

R
es

is
tiv

e
N

et
w

or
k

Ta
ch

o 
G

en
er

at
or

Figure 4. Basic Application Circuit

C
ur

re
nt

 li
m

ita
tio

n:
 1

0 
A

 a
dj

us
te

d 
by

 R
4 

ex
pe

rim
en

ta
lly

R
am

ps
 H

ig
h 

ac
ce

le
ra

tio
n:

 3
20

0 
rp

m
 p

er
 s

ec
on

d

D
is

tr
ib

ut
io

n 
ra

m
p:

 1
0 

s 
fr

om
 8

50
 to

 1
30

0 
rp

m

S
pe

ed
s:

W
as

h 
80

0 
rp

m
D

is
tr

ib
ut

io
n 

13
00

S
pi

n 
1:

 7
50

0
S

pi
n 

2:
 1

5,
00

0

P
in

 5
 V

ol
ta

ge
 S

et
:

60
9 

m
V

99
6 

m
V

5,
91

2 
V

12
,0

00
 V

In
cl

ud
in

g 
no

nl
in

ea
rit

y 
co

rr
ec

tio
ns

In
cl

ud
in

g 
no

nl
in

ea
rit

y 
co

rr
ec

tio
ns

In
cl

ud
in

g 
no

nl
in

ea
rit

y 
co

rr
ec

tio
ns

A
dj

us
tm

en
t p

oi
nt

M
ot

or
 S

pe
ed

 R
an

ge
: 0

 to
 1

5,
00

0 
rp

m

Ta
ch

og
en

er
at

or
 8

 p
ol

es
 d

el
iv

er
in

g 
30

 V
 p

ea
k 

to
 p

ea
k 

at
 6

00
0 

rp
m

, i
n 

op
en

 c
irc

ui
t

F
V

/C
 F

ac
to

r:
 8

 m
V

 p
er

 r
pm

 (
12

 V
 fu

ll 
sp

ee
d)

 C
P

in
11

=
 6

80
 p

F
V

C
C

=
 1

5.
3 

V

Tr
ia

c
M

A
X

15
A

–8
15

 A
60

0 
V

Ig
t m

in
 =

 9
0 

m
A

 to
 c

ov
er

 Q
ua

d 
IV

 a
t –

10
°C

11
15

9
10

2 1 13 3
14

16
8

12
4

5 6 7

TD
A1

08
5C

+V
C

C

C
11

82
0 

pF

10
0

µ
10

0
µ

M



TDA1085C

4–104 MOTOROLA ANALOG IC DEVICE DATA

Figure 5. PC Board Layout
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Pin 6
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R3 C within 4 seconds

2VPin 6

Pin 5

Figure 6. Distribution Speed k < 2
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Figure 8. Simplified Schematic
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12–1MOTOROLA ANALOG IC DEVICE DATA

Tape and Reel Options

In Brief . . .
Page

Tape and Reel Configurations 12–2. . . . . . . . . . . . . . . . . . . . . 
Tape and Reel Information Table 12–4. . . . . . . . . . . . . . . . . . . 
Analog MPQ Table 12–5. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Motorola offers the convenience of Tape and Reel
packaging for our growing family of standard integrated circuit
products. Reels are available to support the requirements of
both first and second generation pick–and–place equipment.
The packaging fully conforms to the latest EIA–481A
specification. The antistatic embossed tape provides a
secure cavity, sealed with a peel–back cover tape.
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Tape and Reel Configurations

Typical

User Direction of Feed

SOIC and Micro–8
DEVICES

PIN 1

Typical

User Direction of Feed

PLCC DEVICES

Typical

User Direction of Feed

DPAK and D2PAK
DEVICES

 Mechanical Polarization

Typical

User Direction of Feed

SOT–23 (5 Pin)
DEVICES

Typical

SOT–89 (3 Pin)
DEVICES

User Direction of Feed

Typical

SOT–89 (5 Pin)
DEVICES

User Direction of Feed
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Tape and Reel Configurations  (continued)

STYLE A
(Preferred)

 TO–92 Reel Styles

Carrier Strip

Adhesive Tape

Rounded
Side

ÉÉÉÉÉÉÉ
ÉÉÉÉÉÉÉFeed

Rounded side of transistor and adhesive tape visible. Flat side of transistor and adhesive tape visible.

ÉÉÉÉÉÉÉ
ÉÉÉÉÉÉÉFeed

Adhesive Tape On
Top Side

Carrier
Strip

Adhesive Tape On
Top Side

Style M ammo pack is equivalent to Style E of reel
pack dependent on feed orientation from box.

ÉÉÉÉÉÉÉ
ÉÉÉÉÉÉÉ
ÉÉÉÉÉÉÉ
ÉÉÉÉÉÉÉ

Flat Side

Label

STYLE M
STYLE P

(Preferred)

ÉÉÉÉÉÉÉÉ
ÉÉÉÉÉÉÉÉ
ÉÉÉÉÉÉÉÉ
ÉÉÉÉÉÉÉÉ

Rounded Side

Style P ammo pack is equivalent to Styles A and B of reel pack
dependent on feed orientation from box.

Flat side of transistor and
adhesive tape visible.

Rounded side of transistor and
adhesive tape visible.

 TO–92 Ammo Pack Styles

Carrier Strip

Adhesive Tape
Flat Side

Label

Carrier
Strip

STYLE E

FeedFeed

H2A H2A

H

F1
F2

P2 P2

P1
P

D

WW1

L1

W2

H2B H2B

T1

T

T2

H4 H5

H1

L

 TO–92 EIA Radial Tape in Fan Fold Box or On Reel
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Tape and Reel Information Table

Tape Width Devices (1) Reel Size Device
Package

p
(mm) per Reel (inch) Suffix

SO–8, SOP–8 12 2,500 13 R2
SO–14 16 2,500 13 R2
SO–16 16 2,500 13 R2

SO–16L, SO–8+8L WIDE 16 1,000 13 R2
SO–20L WIDE 24 1,000 13 R2
SO–24L WIDE 24 1,000 13 R2
SO–28L WIDE 24 1,000 13 R2
SO–28L WIDE 32 1,000 13 R3

Micro–8 12 2,500 13 R2

PLCC–20 16 1,000 13 R2
PLCC–28 24 500 13 R2
PLCC–44 32 500 13 R2

PLCC–52 32 500 13 R2
PLCC–68 44 250 13 R2
PLCC–84 44 250 13 R2

TO–226AA (TO–92)(2) 18 2,000 13 RA, RE, RP, or RM
(Ammo Pack) only

DPAK 16 2,500 13 RK

D2PAK 24 800 13 R4

SOT–23 (5 Pin) 8 3,000 7 TR

SOT–89 (3/5 Pin) 12 1,000 7 T1

(1) Minimum order quantity is 1 reel. Distributors/OEM customers may break lots or reels at their option, however broken reels may not be returned.
(2) Integrated circuits in TO–226AA packages are available in Styes A and E only, with optional “Ammo Pack” (Suffix RP or RM). The RA and RP configurations

are preferred. For ordering information please contact your local Motorola Semiconductor Sales Office.
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Analog MPQ Table
Tape/Reel and Ammo Pack

Package Type Package Code MPQPackage  Type Package  Code MPQ

PLCC

Case 775 0802 1000/reel
Case 776 0804 500/reel
Case 777 0801 500/reel

SOIC

Case 751 0095 2500/reel
Case 751A 0096 2500/reel
Case 751B 0097 2500/reel
Case 751G 2003 1000/reel
Case 751D 2005 1000/reel
Case 751E 2008 1000/reel
Case 751F 2009 1000/reel

Micro–8     

Case 846A – 2500/reel

TO–92

Case 29 0031 2000/reel
Case 29 0031 2000/Ammo Pack

DPAK    

Case 369A – 2500/reel

D2PAK   

Case 936 – 800/reel

SOT–23 (5 Pin)    

Case 1212 – 3000/reel

SOT–89 (3 Pin)     

Case 1213 – 1000/reel

SOT–89 (5 Pin)     

Case 1214 – 1000/reel
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Packaging Information

In Brief . . .

The packaging availability for each device type is indicated
on the individual data sheets and the Selector Guide. All of the
outline dimensions for the packages are given in this section.

The maximum power consumption an integrated circuit
can tolerate at a given operating ambient temperature can be
found from the equation:

TJ(max) – TA

RθJA(Typ)
PD(TA) =

where:
PD(TA) = Power Dissipation allowable at a given

operating ambient temperature. This must
be greater than the sum of the products of
the supply voltages and supply currents at
the worst case operating condition.

TJ(max) = Maximum operating Junction Temperature 
as listed in the Maximum Ratings Section. 
See individual data sheets for TJ(max) 
information.

TA = Maximum desired operating Ambient
Temperature

RθJA(Typ) = Typical Thermal Resistance Junction-to-
Ambient
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Case Outline Dimensions

LP, P, Z SUFFIX
CASE 29-04
Plastic Package
(TO-226AA/TO-92)
ISSUE AD

KC, T SUFFIX
CASE 221A-06
Plastic Package
ISSUE Y

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
3. CONTOUR OF PACKAGE BEYOND DIMENSION R

IS UNCONTROLLED.
4. DIMENSION F APPLIES BETWEEN P AND L.

DIMENSION D AND J APPLY BETWEEN L AND K
MINIMUM. LEAD DIMENSION IS UNCONTROLLED
IN P AND BEYOND DIMENSION K MINIMUM.

DIM MIN MAX MIN MAX
MILLIMETERSINCHES

A 0.175 0.205 4.45 5.20
B 0.170 0.210 4.32 5.33
C 0.125 0.165 3.18 4.19
D 0.016 0.022 0.41 0.55
F 0.016 0.019 0.41 0.48
G 0.045 0.055 1.15 1.39
H 0.095 0.105 2.42 2.66
J 0.015 0.020 0.39 0.50
K 0.500 ––– 12.70 –––
L 0.250 ––– 6.35 –––
N 0.080 0.105 2.04 2.66
P ––– 0.100 ––– 2.54
R 0.115 ––– 2.93 –––
V 0.135 ––– 3.43 –––

R

A

P

J

L
F

B

K

G
H

SECTION X–X

CV

D

N

N

X X

SEATING
PLANE

1

1
2

3

1
2

3

4

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.

A

K

L

G
D

N

H

Q

F

1 2 3

4

–T– SEATING
PLANE

S

R

J

U

T
C

3 PL

–B–

–Y–

MBM0.25 (0.010) Y

DIM MIN MAX MIN MAX
MILLIMETERSINCHES

A 0.560 0.625 14.23 15.87
B 0.380 0.420 9.66 10.66
C 0.140 0.190 3.56 4.82
D 0.020 0.045 0.51 1.14
F 0.139 0.155 3.53 3.93
G 0.100 BSC 2.54 BSC
H ––– 0.280 ––– 7.11
J 0.012 0.045 0.31 1.14
K 0.500 0.580 12.70 14.73
L 0.045 0.070 1.15 1.77
N 0.200 BSC 5.08 BSC
Q 0.100 0.135 2.54 3.42
R 0.080 0.115 2.04 2.92
S 0.020 0.055 0.51 1.39
T 0.235 0.255 5.97 6.47
U 0.000 0.050 0.00 1.27
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T SUFFIX
CASE 314C–01
Plastic Package
ISSUE A

TH SUFFIX
CASE 314A-03
Plastic Package
ISSUE D

T, TV SUFFIX
CASE 314B-05
Plastic Package
ISSUE J

1

5

1
5

1

5

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
3. DIMENSION D DOES NOT INCLUDE

INTERCONNECT BAR (DAMBAR) PROTRUSION.
DIMENSION D INCLUDING PROTRUSION SHALL
NOT EXCEED 0.043 (1.092) MAXIMUM.

DIM
A

MIN MAX MIN MAX
MILLIMETERS

0.572 0.613 14.529 15.570

INCHES

B 0.390 0.415 9.906 10.541
C 0.170 0.180 4.318 4.572
D 0.025 0.038 0.635 0.965
E 0.048 0.055 1.219 1.397
F 0.570 0.585 14.478 14.859
G 0.067 BSC 1.702 BSC
J 0.015 0.025 0.381 0.635
K 0.730 0.745 18.542 18.923
L 0.320 0.365 8.128 9.271
Q 0.140 0.153 3.556 3.886
S 0.210 0.260 5.334 6.604
U 0.468 0.505 11.888 12.827

–T– SEATING
PLANE

L

S

E

C

F
K

J

OPTIONAL
CHAMFER

5X

D5X

MPM0.014 (0.356)  T

G

AU

B

Q
–P–

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
3. DIMENSION D DOES NOT INCLUDE

INTERCONNECT BAR (DAMBAR) PROTRUSION.
DIMENSION D INCLUDING PROTRUSION SHALL
NOT EXCEED 10.92 (0.043) MAXIMUM.

A

K

B–Q–

 5 PLD

G

J

C

MQM0.356 (0.014) T

L

E

–T– SEATING
PLANE

1 2 3 4 5

DIM MIN MAX MIN MAX
MILLIMETERSINCHES

A 0.610 0.625 15.59 15.88
B 0.380 0.420 9.65 10.67
C 0.160 0.190 4.06 4.83
D 0.020 0.040 0.51 1.02
E 0.035 0.055 0.89 1.40
G 0.067 BSC 1.702 BSC
J 0.015 0.025 0.38 0.64
K 0.500 ––– 12.70 –––
L 0.355 0.370 9.02 9.40
Q 0.139 0.147 3.53 3.73

V

Q

K F

U
A

B

G

–P–

M0.10 (0.254) P MT

5X J
M0.24 (0.610) T

OPTIONAL 
CHAMFER

S L
W

E

C

H

N

–T– SEATING
PLANE

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
3. DIMENSION D DOES NOT INCLUDE

INTERCONNECT BAR (DAMBAR) PROTRUSION.
DIMENSION D INCLUDING PROTRUSION SHALL
NOT EXCEED 0.043 (1.092) MAXIMUM.

DIM MIN MAX MIN MAX
MILLIMETERSINCHES

A 0.572 0.613 14.529 15.570
B 0.390 0.415 9.906 10.541
C 0.170 0.180 4.318 4.572
D 0.025 0.038 0.635 0.965
E 0.048 0.055 1.219 1.397
F 0.850 0.935 21.590 23.749
G 0.067 BSC 1.702 BSC
H 0.166 BSC 4.216 BSC
J 0.015 0.025 0.381 0.635
K 0.900 1.100 22.860 27.940
L 0.320 0.365 8.128 9.271
N 0.320 BSC 8.128 BSC
Q 0.140 0.153 3.556 3.886
S ––– 0.620 ––– 15.748
U 0.468 0.505 11.888 12.827
V ––– 0.735 ––– 18.669
W 0.090 0.110 2.286 2.794

5X D
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DT-1 SUFFIX
CASE 369-07
Plastic Package
(DPAK)
ISSUE K

T, T1 SUFFIX
CASE 314D-03
Plastic Package
ISSUE D

2
3

4

1

2 3
1

4 5

DT SUFFIX
CASE 369A-13
Plastic Package
(DPAK)
ISSUE Y

4

3

1

D

A

K

B

RV

S

F
L

G

2 PL

M0.13 (0.005) T

E

C

U

J

H

–T– SEATING
PLANE

Z

DIM MIN MAX MIN MAX
MILLIMETERSINCHES

A 0.235 0.250 5.97 6.35
B 0.250 0.265 6.35 6.73
C 0.086 0.094 2.19 2.38
D 0.027 0.035 0.69 0.88
E 0.033 0.040 0.84 1.01
F 0.037 0.047 0.94 1.19
G 0.180 BSC 4.58 BSC
H 0.034 0.040 0.87 1.01
J 0.018 0.023 0.46 0.58
K 0.102 0.114 2.60 2.89
L 0.090 BSC 2.29 BSC
R 0.175 0.215 4.45 5.46
S 0.020 0.050 0.51 1.27
U 0.020 ––– 0.51 –––
V 0.030 0.050 0.77 1.27
Z 0.138 ––– 3.51 –––

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.

1 2 3

4

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.

1 2 3

4

V

S

A

K
–T–

SEATING
PLANE

R

B

F

G
D 3 PL

M0.13 (0.005) T

C

E

J
H

DIM MIN MAX MIN MAX
MILLIMETERSINCHES

A 0.235 0.250 5.97 6.35
B 0.250 0.265 6.35 6.73
C 0.086 0.094 2.19 2.38
D 0.027 0.035 0.69 0.88
E 0.033 0.040 0.84 1.01
F 0.037 0.047 0.94 1.19
G 0.090 BSC 2.29 BSC
H 0.034 0.040 0.87 1.01
J 0.018 0.023 0.46 0.58
K 0.350 0.380 8.89 9.65
R 0.175 0.215 4.45 5.46
S 0.050 0.090 1.27 2.28
V 0.030 0.050 0.77 1.27

–Q–

1 2 3 4 5

U

K

D
G

S

A

B

5 PL

J

H

L

E
C

MQM0.356 (0.014) T

SEATING
PLANE–T–

DIM MIN MAX MIN MAX
MILLIMETERSINCHES

A 0.572 0.613 14.529 15.570
B 0.390 0.415 9.906 10.541
C 0.170 0.180 4.318 4.572
D 0.025 0.038 0.635 0.965
E 0.048 0.055 1.219 1.397
G 0.067 BSC 1.702 BSC
H 0.087 0.112 2.210 2.845
J 0.015 0.025 0.381 0.635
K 1.020 1.065 25.908 27.051
L 0.320 0.365 8.128 9.271
Q 0.140 0.153 3.556 3.886
U 0.105 0.117 2.667 2.972
S 0.543 0.582 13.792 14.783

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
3. DIMENSION D DOES NOT INCLUDE

INTERCONNECT BAR (DAMBAR) PROTRUSION.
DIMENSION D INCLUDING PROTRUSION SHALL
NOT EXCEED 10.92 (0.043) MAXIMUM.
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DP1, N, P, P1 SUFFIX
CASE 626-05
Plastic Package
ISSUE K

N, P, N-14, P2 SUFFIX
CASE 646-06
Plastic Package
ISSUE L

14

1

DP2, N, P, PC SUFFIX
CASE 648-08
Plastic Package
ISSUE R

16

1

8

1

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
3. DIMENSION L TO CENTER OF LEADS WHEN

FORMED PARALLEL.
4. DIMENSION B DOES NOT INCLUDE MOLD FLASH.
5. ROUNDED CORNERS OPTIONAL.

–A–

B

F C

S

H
G

D

J

L

M

16  PL

SEATING

1 8

916

K

PLANE–T–

MAM0.25 (0.010) T

DIM MIN MAX MIN MAX
MILLIMETERSINCHES

A 0.740 0.770 18.80 19.55
B 0.250 0.270 6.35 6.85
C 0.145 0.175 3.69 4.44
D 0.015 0.021 0.39 0.53
F 0.040 0.70 1.02 1.77
G 0.100 BSC 2.54 BSC
H 0.050 BSC 1.27 BSC
J 0.008 0.015 0.21 0.38
K 0.110 0.130 2.80 3.30
L 0.295 0.305 7.50 7.74
M 0  10  0  10  
S 0.020 0.040 0.51 1.01

����

NOTES:
1. LEADS WITHIN 0.13 (0.005) RADIUS OF TRUE

POSITION AT SEATING PLANE AT MAXIMUM
MATERIAL CONDITION.

2. DIMENSION L TO CENTER OF LEADS WHEN
FORMED PARALLEL.

3. DIMENSION B DOES NOT INCLUDE MOLD
FLASH.

4. ROUNDED CORNERS OPTIONAL.
1 7

14 8

B

A

F

H G D
K

C

N

L

J

M

SEATING
PLANE

DIM MIN MAX MIN MAX
MILLIMETERSINCHES

A 0.715 0.770 18.16 19.56
B 0.240 0.260 6.10 6.60
C 0.145 0.185 3.69 4.69
D 0.015 0.021 0.38 0.53
F 0.040 0.070 1.02 1.78
G 0.100 BSC 2.54 BSC
H 0.052 0.095 1.32 2.41
J 0.008 0.015 0.20 0.38
K 0.115 0.135 2.92 3.43
L 0.300 BSC 7.62 BSC
M 0  10 0 10 
N 0.015 0.039 0.39 1.01

� � � �

NOTES:
1. DIMENSION L TO CENTER OF LEAD WHEN

FORMED PARALLEL.
2. PACKAGE CONTOUR OPTIONAL (ROUND OR

SQUARE CORNERS).
3. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.

1 4

58

F

NOTE 2 –A–

–B–

–T–
SEATING
PLANE

H

J

G

D K

N

C

L

M

MAM0.13 (0.005) B MT

DIM MIN MAX MIN MAX
INCHESMILLIMETERS

A 9.40 10.16 0.370 0.400
B 6.10 6.60 0.240 0.260
C 3.94 4.45 0.155 0.175
D 0.38 0.51 0.015 0.020
F 1.02 1.78 0.040 0.070
G 2.54 BSC 0.100 BSC
H 0.76 1.27 0.030 0.050
J 0.20 0.30 0.008 0.012
K 2.92 3.43 0.115 0.135
L 7.62 BSC 0.300 BSC
M ––– 10  ––– 10  
N 0.76 1.01 0.030 0.040

� �
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B, P, P2, V SUFFIX
CASE 648C-03
Plastic Package
(DIP–16)
ISSUE C

16

1

P SUFFIX
CASE 648E–01
Plastic Package
(DIP–16)
ISSUE O

P SUFFIX
CASE 649-03
Plastic Package
ISSUE D

24

1

NOTES:
1. LEADS WITHIN 0.13 (0.005) RADIUS OF TRUE

POSITION AT SEATING PLANE AT MAXIMUM
MATERIAL CONDITION.

2. DIMENSION L TO CENTER OF LEADS WHEN
FORMED PARALLEL.

SEATING
PLANE

1 12

24 13

J

G

F C

K

B

H

N

Q

P A

D

M

L

DIM MIN MAX MIN MAX
INCHESMILLIMETERS

A 31.50 32.13 1.240 1.265
B 13.21 13.72 0.520 0.540
C 4.70 5.21 0.185 0.205
D 0.38 0.51 0.015 0.020
F 1.02 1.52 0.040 0.060
G 2.54 BSC 0.100 BSC
H 1.65 2.16 0.065 0.085
J 0.20 0.30 0.008 0.012
K 2.92 3.43 0.115 0.135
L 14.99 15.49 0.590 0.610
M ––– 10  ––– 10  
N 0.51 1.02 0.020 0.040
P 0.13 0.38 0.005 0.015
Q 0.51 0.76 0.020 0.030

�

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
3. DIMENSION L TO CENTER OF LEADS WHEN

FORMED PARALLEL.
4. DIMENSION A AND B DOES NOT INCLUDE MOLD

PROTRUSION.
5. MOLD FLASH OR PROTRUSIONS SHALL NOT

EXCEED 0.25 (0.010).
6. ROUNDED CORNER OPTIONAL.

–A–

–B–

16 9

1 8

D
G

H

S

C

13 PL

SBM0.25 (0.010) T

–T–
SEATING
PLANE

J

M
L

R

P
F

K

SA

DIM MIN MAX MIN MAX
MILLIMETERSINCHES

A 0.740 0.760 18.80 19.30
B 0.245 0.260 6.23 6.60
C 0.145 0.175 3.69 4.44
D 0.015 0.021 0.39 0.53
F 0.050 0.070 1.27 1.77
G 0.100 BSC 2.54 BSC
H 0.050 BSC 1.27 BSC
J 0.008 0.015 0.21 0.38
K 0.120 0.140 3.05 3.55
L 0.295 0.305 7.50 7.74
M 0  10  0  10  
P 0.200 BSC 5.08 BSC
R 0.300 BSC 7.62 BSC
S 0.015 0.035 0.39 0.88

� � � �

DIM MIN MAX MIN MAX
MILLIMETERSINCHES

A 0.740 0.840 18.80 21.34
B 0.240 0.260 6.10 6.60
C 0.145 0.185 3.69 4.69
D 0.015 0.021 0.38 0.53
E 0.050 BSC 1.27 BSC
F 0.040 0.70 1.02 1.78
G 0.100 BSC 2.54 BSC
J 0.008 0.015 0.20 0.38
K 0.115 0.135 2.92 3.43
L 0.300 BSC 7.62 BSC
M 0  10  0  10  
N 0.015 0.040 0.39 1.01

����

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
3. DIMENSION L TO CENTER OF LEADS WHEN

FORMED PARALLEL.
4. DIMENSION B DOES NOT INCLUDE MOLD FLASH.
5. INTERNAL LEAD CONNECTION BETWEEN 4 AND

5, 12 AND 13.

–A–

–B–

16 9

1 8

F

D
G

E

N
K

C

NOTE 5

16 PL

SAM0.13 (0.005) T

–T–
SEATING
PLANE

SBM0.13 (0.005) T

J 16 PL

M

L

1

16
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A, B, N, P SUFFIX
CASE 707-02
Plastic Package
ISSUE C

18

1

P SUFFIX
CASE 710-02
Plastic Package
ISSUE B

28

1

NOTES:
1. POSITIONAL TOLERANCE OF LEADS (D), SHALL

BE WITHIN 0.25 (0.010) AT MAXIMUM MATERIAL
CONDITION, IN RELATION TO SEATING PLANE
AND EACH OTHER.

2. DIMENSION L TO CENTER OF LEADS WHEN
FORMED PARALLEL.

3. DIMENSION B DOES NOT INCLUDE MOLD FLASH.

1

SEATING
PLANE

15

14

28

M

A

B

K

C

N

FG
D

H
J

L

DIM MIN MAX MIN MAX
INCHESMILLIMETERS

A 36.45 37.21 1.435 1.465
B 13.72 14.22 0.540 0.560
C 3.94 5.08 0.155 0.200
D 0.36 0.56 0.014 0.022
F 1.02 1.52 0.040 0.060
G 2.54 BSC 0.100 BSC
H 1.65 2.16 0.065 0.085
J 0.20 0.38 0.008 0.015
K 2.92 3.43 0.115 0.135
L 15.24 BSC 0.600 BSC
M 0  15  0  15  
N 0.51 1.02 0.020 0.040

� �� �

NOTES:
1. POSITIONAL TOLERANCE OF LEADS (D),

SHALL BE WITHIN 0.25 (0.010) AT MAXIMUM
MATERIAL CONDITION, IN RELATION TO
SEATING PLANE AND EACH OTHER.

2. DIMENSION L TO CENTER OF LEADS WHEN
FORMED PARALLEL.

3. DIMENSION B DOES NOT INCLUDE MOLD
FLASH.

1

SEATING
PLANE

10

9

18

M

A

B

K

C

N

F

G

D
H

J

L
DIM MIN MAX MIN MAX

INCHESMILLIMETERS

A 22.22 23.24 0.875 0.915
B 6.10 6.60 0.240 0.260
C 3.56 4.57 0.140 0.180
D 0.36 0.56 0.014 0.022
F 1.27 1.78 0.050 0.070
G 2.54 BSC 0.100 BSC
H 1.02 1.52 0.040 0.060
J 0.20 0.30 0.008 0.012
K 2.92 3.43 0.115 0.135
L 7.62 BSC 0.300 BSC
M 0  15  0  15  
N 0.51 1.02 0.020 0.040

� � � �

P SUFFIX
CASE 711-03
Plastic Package
ISSUE C

40

1

NOTES:
1. POSITIONAL TOLERANCE OF LEADS (D), SHALL

BE WITHIN 0.25 (0.010) AT MAXIMUM MATERIAL
CONDITION, IN RELATION TO SEATING PLANE
AND EACH OTHER.

2. DIMENSION L TO CENTER OF LEADS WHEN
FORMED PARALLEL.

3. DIMENSION B DOES NOT INCLUDE MOLD FLASH.

1 20

40 21

B

A
C

SEATING
PLANE

DFGH
K

N

M

J

L

DIM MIN MAX MIN MAX
INCHESMILLIMETERS

A 51.69 52.45 2.035 2.065
B 13.72 14.22 0.540 0.560
C 3.94 5.08 0.155 0.200
D 0.36 0.56 0.014 0.022
F 1.02 1.52 0.040 0.060
G 2.54 BSC 0.100 BSC
H 1.65 2.16 0.065 0.085
J 0.20 0.38 0.008 0.015
K 2.92 3.43 0.115 0.135
L 15.24 BSC 0.600 BSC
M 0  15  0  15  
N 0.51 1.02 0.020 0.040

� � � �



 

13–8 MOTOROLA ANALOG IC DEVICE DATA

D, D1, D2 SUFFIX
CASE 751-05
Plastic Package
(SO-8, SOP-8)
ISSUE R

H, P, DP SUFFIX
CASE 738-03
Plastic Package
ISSUE E

F, P, P-3 SUFFIX
CASE 724-03
Plastic Package
(NDIP–24)
ISSUE D

24

1

NOTES:
1. CHAMFERED CONTOUR OPTIONAL.
2. DIMENSION L TO CENTER OF LEADS WHEN

FORMED PARALLEL.
3. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
4. CONTROLLING DIMENSION: INCH.

–A–

–B–
24 13

121

–T–
SEATING
PLANE

24 PL

K

E
F

N

C

D

G

MAM0.25 (0.010) T

24 PLJ
MBM0.25 (0.010) T

L

M

NOTE 1

DIM MIN MAX MIN MAX
MILLIMETERSINCHES

A 1.230 1.265 31.25 32.13
B 0.250 0.270 6.35 6.85
C 0.145 0.175 3.69 4.44
D 0.015 0.020 0.38 0.51
E 0.050 BSC 1.27 BSC
F 0.040 0.060 1.02 1.52
G 0.100 BSC 2.54 BSC
J 0.007 0.012 0.18 0.30
K 0.110 0.140 2.80 3.55
L 0.300 BSC 7.62 BSC
M 0  15  0  15  
N 0.020 0.040 0.51 1.01

� � � �

20

1

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
3. DIMENSION L TO CENTER OF LEAD WHEN

FORMED PARALLEL.
4. DIMENSION B DOES NOT INCLUDE MOLD

FLASH.

M

L

J 20 PL

MBM0.25 (0.010) T

DIM MIN MAX MIN MAX
MILLIMETERSINCHES

A 25.66 27.171.010 1.070
B 6.10 6.600.240 0.260
C 3.81 4.570.150 0.180
D 0.39 0.550.015 0.022

G 2.54 BSC0.100 BSC
J 0.21 0.380.008 0.015
K 2.80 3.550.110 0.140
L 7.62 BSC0.300 BSC
M 0  15  0  15  
N 0.51 1.010.020 0.040

� �� �

E
1.27 1.770.050 0.070

1

11

10

20

–A–

SEATING
PLANE

K

N

FG

D 20 PL

–T–

MAM0.25 (0.010) T

E

B

C

F
1.27 BSC0.050 BSC

8

1

SEATING
PLANE

1
4

58

A0.25 M C B S S

0.25 M B M

h
�

C

X 45
�

L

DIM MIN MAX
MILLIMETERS

A 1.35 1.75
A1 0.10 0.25
B 0.35 0.49
C 0.18 0.25
D 4.80 5.00
E

1.27 BSCe
3.80 4.00

H 5.80 6.20
h

0  7  
L 0.40 1.25
�

0.25 0.50

��

NOTES:
1. DIMENSIONING AND TOLERANCING PER ASME

Y14.5M, 1994.
2. DIMENSIONS ARE IN MILLIMETERS.
3. DIMENSION D AND E DO NOT INCLUDE MOLD

PROTRUSION.
4. MAXIMUM MOLD PROTRUSION 0.15 PER SIDE.
5. DIMENSION B DOES NOT INCLUDE MOLD

PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.127 TOTAL IN EXCESS
OF THE B DIMENSION AT MAXIMUM MATERIAL
CONDITION.

D

E H

A

B e

BA1

C A

0.10



 

13–9MOTOROLA ANALOG IC DEVICE DATA

D SUFFIX
CASE 751A-03
Plastic Package
(SO-14)
ISSUE F

14
1

D SUFFIX
CASE 751B-05
Plastic Package
(SO-16)
ISSUE J

16

1

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.
3. DIMENSIONS A AND B DO NOT INCLUDE

MOLD PROTRUSION.
4. MAXIMUM MOLD PROTRUSION 0.15 (0.006)

PER SIDE.
5. DIMENSION D DOES NOT INCLUDE DAMBAR

PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.127 (0.005) TOTAL
IN EXCESS OF THE D DIMENSION AT
MAXIMUM MATERIAL CONDITION.

–A–

–B–

G

P 7 PL

14 8

71
M0.25 (0.010) B M

SBM0.25 (0.010) A ST

–T–

FR X 45

SEATING
PLANE

D 14 PL K

C

JM

�

DIM MIN MAX MIN MAX
INCHESMILLIMETERS

A 8.55 8.75 0.337 0.344
B 3.80 4.00 0.150 0.157
C 1.35 1.75 0.054 0.068
D 0.35 0.49 0.014 0.019
F 0.40 1.25 0.016 0.049
G 1.27 BSC 0.050 BSC
J 0.19 0.25 0.008 0.009
K 0.10 0.25 0.004 0.009
M 0  7  0  7  
P 5.80 6.20 0.228 0.244
R 0.25 0.50 0.010 0.019

� � � �

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.
3. DIMENSIONS A AND B DO NOT INCLUDE

MOLD PROTRUSION.
4. MAXIMUM MOLD PROTRUSION 0.15 (0.006)

PER SIDE.
5. DIMENSION D DOES NOT INCLUDE DAMBAR

PROTRUSION.  ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.127 (0.005) TOTAL
IN EXCESS OF THE D DIMENSION AT
MAXIMUM MATERIAL CONDITION.

1 8

16 9

SEATING
PLANE

F

JM

R X 45
�

G

8 PLP–B–

–A–

M0.25 (0.010) B S

–T–

D

K

C

16 PL

SBM0.25 (0.010) A ST

DIM MIN MAX MIN MAX
INCHESMILLIMETERS

A 9.80 10.00 0.386 0.393
B 3.80 4.00 0.150 0.157
C 1.35 1.75 0.054 0.068
D 0.35 0.49 0.014 0.019
F 0.40 1.25 0.016 0.049
G 1.27 BSC 0.050 BSC
J 0.19 0.25 0.008 0.009
K 0.10 0.25 0.004 0.009
M 0  7  0  7  
P 5.80 6.20 0.229 0.244
R 0.25 0.50 0.010 0.019

� � � �

DW, FP SUFFIX
CASE 751D-04
Plastic Package
(SO-20L, SO–20)
ISSUE E

20

1

NOTES:
1. DIMENSIONING AND TOLERANCING PER

ANSI Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.
3. DIMENSIONS A AND B DO NOT INCLUDE

MOLD PROTRUSION.
4. MAXIMUM MOLD PROTRUSION 0.150

(0.006) PER SIDE.
5. DIMENSION D DOES NOT INCLUDE

DAMBAR PROTRUSION. ALLOWABLE
DAMBAR PROTRUSION SHALL BE 0.13
(0.005) TOTAL IN EXCESS OF D DIMENSION
AT MAXIMUM MATERIAL CONDITION.

–A–

–B–

20

1

11

10

SAM0.010 (0.25) B ST

D20X

MBM0.010 (0.25)
P10X

J

F

G18X K

C

–T– SEATING
PLANE

M

R X 45
�

DIM MIN MAX MIN MAX
INCHESMILLIMETERS

A 12.65 12.95 0.499 0.510
B 7.40 7.60 0.292 0.299
C 2.35 2.65 0.093 0.104
D 0.35 0.49 0.014 0.019
F 0.50 0.90 0.020 0.035
G 1.27 BSC 0.050 BSC
J 0.25 0.32 0.010 0.012
K 0.10 0.25 0.004 0.009
M 0  7  0  7  
P 10.05 10.55 0.395 0.415
R 0.25 0.75 0.010 0.029

� � � �



 

13–10 MOTOROLA ANALOG IC DEVICE DATA

DW SUFFIX
CASE 751E-04
Plastic Package
(SO-24L,
SOP (16+4+4)L)
ISSUE E

24

1

DW SUFFIX
CASE 751F-04
Plastic Package
(SO-28L, SOIC–28)
ISSUE E

28

1

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.
3. DIMENSIONS A AND B DO NOT INCLUDE

MOLD PROTRUSION.
4. MAXIMUM MOLD PROTRUSION 0.15 (0.006)

PER SIDE.
5. DIMENSION D DOES NOT INCLUDE DAMBAR

PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.13 (0.005) TOTAL IN
EXCESS OF D DIMENSION AT MAXIMUM
MATERIAL CONDITION.

–A–

–B– P12X

D24X

12

1324

1

M0.010 (0.25) B M

SAM0.010 (0.25) B ST

–T–

G22X
SEATING
PLANE K

C

R X 45
�

M

F

J

DIM MIN MAX MIN MAX
INCHESMILLIMETERS

A 15.25 15.54 0.601 0.612
B 7.40 7.60 0.292 0.299
C 2.35 2.65 0.093 0.104
D 0.35 0.49 0.014 0.019
F 0.41 0.90 0.016 0.035
G 1.27 BSC 0.050 BSC
J 0.23 0.32 0.009 0.013
K 0.13 0.29 0.005 0.011
M 0  8  0  8  
P 10.05 10.55 0.395 0.415
R 0.25 0.75 0.010 0.029

����

NOTES:
1. DIMENSIONING AND TOLERANCING PER

ANSI Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.
3. DIMENSION A AND B DO NOT INCLUDE

MOLD PROTRUSION.
4. MAXIMUM MOLD PROTRUSION 0.15 (0.006)

PER SIDE.
5. DIMENSION D DOES NOT INCLUDE DAMBAR

PROTRUSION.  ALLOWABLE
DAMBAR PROTRUSION SHALL BE 0.13
(0.005) TOTAL IN EXCESS OF D DIMENSION
AT MAXIMUM MATERIAL CONDITION.

J
K

F

1

15

14

28

–A–

–B–

28X

14X

D

P

SAM0.010 (0.25) B ST

M0.010 (0.25) B M

26X G
–T–

SEATING
PLANE

C

X 45R �

M DIM MIN MAX MIN MAX
INCHESMILLIMETERS

A 17.80 18.05 0.701 0.711
B 7.40 7.60 0.292 0.299
C 2.35 2.65 0.093 0.104
D 0.35 0.49 0.014 0.019
F 0.41 0.90 0.016 0.035
G 1.27 BSC 0.050 BSC
J 0.23 0.32 0.009 0.013
K 0.13 0.29 0.005 0.011
M 0  8  0  8  
P 10.01 10.55 0.395 0.415
R 0.25 0.75 0.010 0.029

� � � �

DW SUFFIX
CASE 751G-02
Plastic Package
(SO-16L, SOP–16L,
SOP-8+8L)
ISSUE A

16

1
DIM MIN MAX MIN MAX

INCHESMILLIMETERS

A 10.15 10.45 0.400 0.411
B 7.40 7.60 0.292 0.299
C 2.35 2.65 0.093 0.104
D 0.35 0.49 0.014 0.019
F 0.50 0.90 0.020 0.035
G 1.27 BSC 0.050 BSC
J 0.25 0.32 0.010 0.012
K 0.10 0.25 0.004 0.009
M 0  7  0  7  
P 10.05 10.55 0.395 0.415
R 0.25 0.75 0.010 0.029

MBM0.010 (0.25)

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.
3. DIMENSIONS A AND B DO NOT INCLUDE MOLD

PROTRUSION.
4. MAXIMUM MOLD PROTRUSION 0.15 (0.006) PER

SIDE.
5. DIMENSION D DOES NOT INCLUDE DAMBAR

PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.13 (0.005) TOTAL IN
EXCESS OF D DIMENSION AT MAXIMUM
MATERIAL CONDITION.

–A–

–B– P8X

G14X

D16X

SEATING
PLANE

–T–

SAM0.010 (0.25) B ST

16 9

81

F

J

R X 45�

� � � �

M

C

K



 

13–11MOTOROLA ANALOG IC DEVICE DATA

D SUFFIX
CASE 751K–01
Plastic Package
(SO–16)
ISSUE O

16

1

DW SUFFIX
CASE 751N–01
Plastic Package
(SOP–16L)
ISSUE O

NOTES:
1 DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2 CONTROLLING DIMENSION: MILLIMETER.
3 DIMENSIONS A AND B DO NOT INCLUDE MOLD

PROTRUSION.
4 MAXIMUM MOLD PROTRUSION 0.15 (0.006) PER

SIDE.
5 DIMENSION D DOES NOT INCLUDE DAMBAR

PROTRUSION.  ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.127 (0.005) TOTAL IN
EXCESS OF THE D DIMENSION AT MAXIMUM
MATERIAL CONDITION.

DIM
A

MIN MAX MIN MAX
INCHES

9.80 10.00 0.368 0.393

MILLIMETERS

B 3.80 4.00 0.150 0.157
C 1.35 1.75 0.054 0.068
D 0.35 0.49 0.014 0.019
F 0.40 1.25 0.016 0.049
G 1.27 BSC 0.050 BSC
J 0.19 0.25 0.008 0.009
K 0.10 0.25 0.004 0.009
M 0   7   0   7   
P 5.80 6.20 0.229 0.244
R 0.25 0.50 0.010 0.019

� � � �

1 8

916

G

P

C

K 14 X D

SEATING
PLANE

J

R �

M�

–A–

–B–

M
0.

25
 (0

.0
10

)
B

S

F

X 45

–T–

SAM0.25 (0.010) B ST

16

1

DIM MIN MAX MIN MAX
INCHESMILLIMETERS

A 10.15 10.45 0.400 0.411
B 7.40 7.60 0.292 0.299
C 2.35 2.65 0.093 0.104
D 0.35 0.49 0.014 0.019
F 0.50 0.90 0.020 0.035
G 1.27 BSC 0.050 BSC
J 0.25 0.32 0.010 0.012
K 0.10 0.25 0.004 0.009
M 0  7  0  7  
P 10.05 10.55 0.395 0.415
R 0.25 0.75 0.010 0.029

MBM0.010 (0.25)

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.
3. DIMENSIONS A AND B DO NOT INCLUDE MOLD

PROTRUSION.
4. MAXIMUM MOLD PROTRUSION 0.15 (0.006) PER

SIDE.
5. DIMENSION D DOES NOT INCLUDE DAMBAR

PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.13 (0.005) TOTAL IN
EXCESS OF D DIMENSION AT MAXIMUM
MATERIAL CONDITION.

–A–

–B– P

G9X

D13X

SEATING
PLANE

–T–

SAM0.010 (0.25) B ST

16 9

81

F

J

R X 45�

� � � �

M

T

S S 2.54 BSC 0.100 BSC
T 3.81 BSC 0.150 BSC

C

K



 

13–12 MOTOROLA ANALOG IC DEVICE DATA

CASE 762-01
Plastic Medium Power Package
(SIP-9)
ISSUE C

1

9

FN SUFFIX
CASE 775-02
Plastic Package
(PLCC-20)
ISSUE C 1

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.

1

SEATING
PLANE

9

U

MAM0.25 (0.010) T

MAM0.25 (0.010) T

MCM0.25 (0.010) T

D 9 PL

–C–
–A–

–T–

E

B

K
N

M
V

S

Y

R

GF

W

Q

X

J
H

DIM MIN MAX MIN MAX
INCHESMILLIMETERS

A 22.40 23.00 0.873 0.897
B 6.40 6.60 0.252 0.260
C 3.45 3.65 0.135 1.143
D 0.40 0.55 0.015 0.021
E 9.35 9.60 0.368 0.377
F 1.40 1.60 0.055 0.062
G 2.54 BSC 0.100 BSC
H 1.51 1.71 0.059 0.067
J 0.360 0.400 0.014 0.015
K 3.95 4.20 0.155 0.165
M 30   BSC 30   BSC
N 2.50 2.70 0.099 0.106
Q 3.15 3.45 0.124 0.135
R 13.60 13.90 0.535 0.547
S 1.65 1.95 0.064 0.076
U 22.00 22.20 0.866 0.874
V 0.55 0.75 0.021 0.029
W 2.89 BSC 0.113 BSC
X 0.65 0.75 0.025 0.029
Y 2.70 2.80 0.106 0.110

� �

NOTES:
1. DATUMS –L–, –M–, AND –N– DETERMINED

WHERE TOP OF LEAD SHOULDER EXITS PLASTIC
BODY AT MOLD PARTING LINE.

2. DIMENSION G1, TRUE POSITION TO BE
MEASURED AT DATUM –T–, SEATING PLANE.

3. DIMENSIONS R AND U DO NOT INCLUDE MOLD
FLASH.  ALLOWABLE MOLD FLASH IS 0.010 (0.250)
PER SIDE.

4. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

5. CONTROLLING DIMENSION: INCH.
6. THE PACKAGE TOP MAY BE SMALLER THAN THE

PACKAGE BOTTOM BY UP TO 0.012 (0.300).
DIMENSIONS R AND U ARE DETERMINED AT THE
OUTERMOST EXTREMES OF THE PLASTIC BODY
EXCLUSIVE OF MOLD FLASH,  TIE BAR BURRS,
GATE BURRS AND INTERLEAD FLASH, BUT
INCLUDING ANY MISMATCH BETWEEN THE TOP
AND BOTTOM OF THE PLASTIC BODY.

7. DIMENSION H DOES NOT INCLUDE DAMBAR
PROTRUSION OR INTRUSION.  THE DAMBAR
PROTRUSION(S) SHALL NOT CAUSE THE H
DIMENSION TO BE GREATER THAN 0.037 (0.940).
THE DAMBAR INTRUSION(S) SHALL NOT CAUSE
THE H DIMENSION TO BE SMALLER THAN 0.025
(0.635).

–M–

–N–

–L–

Y BRK

W

V

D

D

SL–MM0.007 (0.180) N ST

SL–MM0.007 (0.180) N ST

SL–MS0.010 (0.250) N STX G1

B

U

Z

VIEW D–D

20 1

SL–MM0.007 (0.180) N ST

SL–MM0.007 (0.180) N ST

SL–MS0.010 (0.250) N ST

C

G

VIEW S

E

J

R
Z

A

0.004 (0.100)
–T– SEATING

PLANE

SL–MM0.007 (0.180) N ST

SL–MM0.007 (0.180) N ST

H

VIEW S

K

K1

FG1

DIM MIN MAX MIN MAX
MILLIMETERSINCHES

A 0.385 0.395 9.78 10.03
B 0.385 0.395 9.78 10.03
C 0.165 0.180 4.20 4.57
E 0.090 0.110 2.29 2.79
F 0.013 0.019 0.33 0.48
G 0.050 BSC 1.27 BSC
H 0.026 0.032 0.66 0.81
J 0.020 ––– 0.51 –––
K 0.025 ––– 0.64 –––
R 0.350 0.356 8.89 9.04
U 0.350 0.356 8.89 9.04
V 0.042 0.048 1.07 1.21
W 0.042 0.048 1.07 1.21
X 0.042 0.056 1.07 1.42
Y ––– 0.020 ––– 0.50
Z 2  10  2  10  

G1 0.310 0.330 7.88 8.38
K1 0.040 ––– 1.02 –––

� � � �



 

13–13MOTOROLA ANALOG IC DEVICE DATA

FN SUFFIX
CASE 776-02
Plastic Package
(PLCC–28)
ISSUE D

1

NOTES:
1. DATUMS –L–, –M–, AND –N– DETERMINED

WHERE TOP OF LEAD SHOULDER EXITS
PLASTIC BODY AT MOLD PARTING LINE.

2. DIMENSION G1, TRUE POSITION TO BE
MEASURED AT DATUM –T–, SEATING PLANE.

3. DIMENSIONS R AND U DO NOT INCLUDE
MOLD FLASH. ALLOWABLE MOLD FLASH IS
0.010 (0.250) PER SIDE.

4. DIMENSIONING AND TOLERANCING PER
ANSI Y14.5M, 1982.

5. CONTROLLING DIMENSION: INCH.
6. THE PACKAGE TOP MAY BE SMALLER THAN

THE PACKAGE BOTTOM BY UP TO 0.012
(0.300).  DIMENSIONS R AND U ARE
DETERMINED AT THE OUTERMOST
EXTREMES OF THE PLASTIC BODY
EXCLUSIVE OF MOLD FLASH, TIE BAR
BURRS, GATE BURRS AND INTERLEAD
FLASH, BUT INCLUDING ANY MISMATCH
BETWEEN THE TOP AND BOTTOM OF THE
PLASTIC BODY.

7. DIMENSION H DOES NOT INCLUDE DAMBAR
PROTRUSION OR INTRUSION.  THE DAMBAR
PROTRUSION(S) SHALL NOT CAUSE THE H
DIMENSION TO BE GREATER THAN 0.037
(0.940).  THE DAMBAR INTRUSION(S) SHALL
NOT CAUSE THE H DIMENSION TO BE
SMALLER THAN 0.025 (0.635).

–N–

–M––L–

V

W D

D

Y BRK

28 1

VIEW S

SL–M S0.010 (0.250) N ST

SL–M M0.007 (0.180)  N ST

0.004 (0.100)

G1

G J

C

Z
R

E

A

SEATING
PLANE

SL–M M0.007 (0.180)  N ST

–T–

B

SL–M S0.010 (0.250) N ST

SL–M M0.007 (0.180)  N STU

SL–M M0.007 (0.180)  N ST

Z

G1X

VIEW D–D

SL–M M0.007 (0.180)  N ST

K1

VIEW S

H

K

F SL–M M0.007 (0.180)  N ST

DIM MIN MAX MIN MAX
MILLIMETERSINCHES

A 0.485 0.495 12.32 12.57
B 0.485 0.495 12.32 12.57
C 0.165 0.180 4.20 4.57
E 0.090 0.110 2.29 2.79
F 0.013 0.019 0.33 0.48
G 0.050 BSC 1.27 BSC
H 0.026 0.032 0.66 0.81
J 0.020 ––– 0.51 –––
K 0.025 ––– 0.64 –––
R 0.450 0.456 11.43 11.58
U 0.450 0.456 11.43 11.58
V 0.042 0.048 1.07 1.21
W 0.042 0.048 1.07 1.21
X 0.042 0.056 1.07 1.42
Y ––– 0.020 ––– 0.50
Z 2  10  2  10  

G1 0.410 0.430 10.42 10.92
K1 0.040 ––– 1.02 –––

� � � �



 

13–14 MOTOROLA ANALOG IC DEVICE DATA

FN SUFFIX
CASE 777-02
Plastic Package
(PLCC)
ISSUE C

M SUFFIX
CASE 803C
PRELIMINARY
Plastic Package

1

1

20

–N–

–L– –M–

D
Y

D

K

V
W144

BRK

B

Z

U

X

VIEW D–D

SL–MM0.007(0.180) N ST

SL–MM0.007(0.180) N ST

G1
SL–MS0.010 (0.25) N ST

K1

F

H

SL–MM0.007(0.180) N ST

Z

G

G1

R

A

E
J

VIEW S

C

SL–MM0.007(0.180) N ST

SL–MM0.007(0.180) N ST

0.004 (0.10)
–T– SEATING

PLANE
VIEW S

SL–MS0.010 (0.25) N ST

SL–MM0.007(0.180) N ST

NOTES:
1. DATUMS –L–, –M–, AND –N– ARE DETERMINED

WHERE TOP OF LEAD SHOULDER EXITS
PLASTIC BODY AT MOLD PARTING LINE.

2. DIMENSION G1, TRUE POSITION TO BE
MEASURED AT DATUM –T–, SEATING PLANE.

3. DIMENSIONS R AND U DO NOT INCLUDE MOLD
FLASH. ALLOWABLE MOLD FLASH IS 0.010
(0.25) PER SIDE.

4. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

5. CONTROLLING DIMENSION: INCH.

DIM MIN MAX MIN MAX
MILLIMETERSINCHES

A 0.685 0.695 17.40 17.65
B 0.685 0.695 17.40 17.65
C 0.165 0.180 4.20 4.57
E 0.090 0.110 2.29 2.79
F 0.013 0.019 0.33 0.48
G 0.050 BSC 1.27 BSC
H 0.026 0.032 0.66 0.81
J 0.020 ––– 0.51 –––
K 0.025 ––– 0.64 –––
R 0.650 0.656 16.51 16.66
U 0.650 0.656 16.51 16.66
V 0.042 0.048 1.07 1.21
W 0.042 0.048 1.07 1.21
X 0.042 0.056 1.07 1.42
Y ––– 0.020 ––– 0.50
Z 2  10  2  10  

G1 0.610 0.630 15.50 16.00
K1 0.040 ––– 1.02 –––

� � � �

6. THE PACKAGE TOP MAY BE SMALLER THAN
THE PACKAGE BOTTOM BY UP TO 0.012
(0.300).  DIMENSIONS R AND U ARE
DETERMINED AT THE OUTERMOST
EXTREMES OF THE PLASTIC BODY
EXCLUSIVE OF MOLD FLASH, TIE BAR BURRS,
GATE BURRS AND INTERLEAD FLASH, BUT
INCLUDING ANY MISMATCH BETWEEN THE
TOP AND BOTTOM OF THE PLASTIC BODY.

7. DIMENSION H DOES NOT INCLUDE DAMBAR
PROTRUSION OR INTRUSION.  THE DAMBAR
PROTRUSION(S) SHALL NOT CAUSE THE H
DIMENSION TO BE GREATER THAN 0.037
(0.940).  THE DAMBAR INTRUSION(S) SHALL
NOT CAUSE THE H DIMENSION TO BE
SMALLER THAN 0.025 (0.635).

DIM
A

MIN MAX MIN MAX
INCHES

12.35 12.80 0.486 0.504

MILLIMETERS

B 5.10 5.45 0.201 0.215
C 1.95 2.05 0.077 0.081
D 0.35 0.50 0.014 0.020
E ––– 0.81 ––– 0.032
F 12.40* 0.488*
G 1.15 1.39 0.045 0.055
H 0.59 0.81 0.023 0.032
J 0.18 0.27 0.007 0.011
K 1.10 1.50 0.043 0.059
L 0.05 0.20 0.001 0.008
M 0  10  
N 0.50 0.85 0.020 0.033
S 7.40 8.20 0.291 0.323

� � 0  10  � �

NOTES:
6 DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
7 CONTROLLING DIMENSION: MILLIMETER.
8 DIMENSIONS A AND B DO NOT INCLUDE MOLD

PROTRUSION.
9 MAXIMUM MOLD PROTRUSION 0.15 (0.008) PER

SIDE.
10 DIMENSION D DOES NOT INCLUDE DAMBAR

PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.13 (0.006) TOTAL IN
EXCESS OF THE D DIMENSION AT MAXIMUM
MATERIAL CONDITION.

*APPROXIMATE

A0.13 (0.005) M T B S S

0.13 (0.005) M B M

S 10 PL

G

D 20 PL
L

C

0.10 (0.004)
SEATING
PLANE

K

N

J

ME

1

20 11

10

–A–
–F–

–B–

–T–



 

13–15MOTOROLA ANALOG IC DEVICE DATA

TV SUFFIX
CASE 821C-04
Plastic Package
(15-Pin ZIP)
ISSUE D

1

15

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
3. DIMENSION R DOES NOT INCLUDE MOLD FLASH

OR PROTRUSIONS.
4. DIMENSION B DOES NOT INCLUDE MOLD FLASH

OR PROTRUSIONS.
5. MOLD FLASH OR PROTRUSIONS SHALL NOT

EXCEED 0.010 (0.250).
6. DIMENSION D DOES NOT INCLUDE DAMBAR

PROTRUSION.  ALLOWABLE PROTRUSION SHALL
BE 0.003 (0.076) TOTAL IN EXCESS OF THE D
DIMENSION. AT MAXIMUM MATERIAL CONDITION.

DIM MIN MAX MIN MAX
MILLIMETERSINCHES

A 0.684 0.694 17.374 17.627
B 0.784 0.792 19.914 20.116
C 0.173 0.181 4.395 4.597
D 0.024 0.031 0.610 0.787
E 0.058 0.062 1.473 1.574
G 0.050 BSC 1.270 BSC
H 0.169 BSC 4.293 BSC
J 0.018 0.024 0.458 0.609
K 0.700 0.710 17.780 18.034
L 0.200 BSC 5.080 BSC
M 0.148 0.151 3.760 3.835
R 0.416 0.426 10.567 10.820
S 0.157 0.167 3.988 4.242
U 0.105 0.115 2.667 2.921
V 0.868 REF 22.047 REF
Y 0.625 0.639 15.875 16.231

B

D

U

PIN 15

15X

G

R

A

PIN 1

M
–Q–

–P–

PM0.010 (0.254) Q ST

J15X

M0.024 (0.610) T

K

L

H

S

V

E
C

Y

–T– SEATING
PLANE

T SUFFIX
CASE 821D-03
Plastic Package
ISSUE C

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
3. DIMENSION R DOES NOT INCLUDE MOLD FLASH

OR PROTRUSIONS.
4. DIMENSION B DOES NOT INCLUDE MOLD FLASH

OR PROTRUSIONS.
5. MOLD FLASH OR PROTRUSIONS SHALL NOT

EXCEED 0.010 (0.250).
6. DELETED
7. DIMENSION D DOES NOT INCLUDE DAMBAR

PROTRUSION.  ALLOWABLE PROTRUSION SHALL
BE 0.003 (0.076) TOTAL IN EXCESS OF THE D
DIMENSION. AT MAXIMUM MATERIAL CONDITION.

DIM MIN MAX MIN MAX
MILLIMETERSINCHES

A 0.681 0.694 17.298 17.627
B 0.784 0.792 19.914 20.116
C 0.173 0.181 4.395 4.597
D 0.024 0.031 0.610 0.787
E 0.058 0.062 1.473 1.574
F
G 0.050 BSC 1.270 BSC
H 0.110 BSC

0.407 0.584

J 0.018 0.024 0.458 0.609
K
Q 0.148 0.151 3.760 3.835
R 0.416 0.426 10.567 10.820
U 0.110 BSC 2.794 BSC
Y 0.503 REF 12.776 REF

B

D

U

PIN 15

15X

G

R
A

PIN 1

Q
–L–

–P–

PM0.010 (0.254) L ST
J15X

M0.024 (0.610) T

K

H

E
C

Y

–T– SEATING
PLANE

F7X

0.016 0.023

1.078 1.086

2.794 BSC

27.382 27.584

1

15



 

13–16 MOTOROLA ANALOG IC DEVICE DATA

FTB SUFFIX
CASE 824D–01
Plastic Package
(TQFP–44)
ISSUE O

1

ÇÇÇÇ
ÇÇÇÇ
ÉÉÉÉ
ÉÉÉÉ

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.
3. DATUM PLANE –AB– IS LOCATED AT BOTTOM OF

LEAD AND IS COINCIDENT WITH THE LEAD WHERE
THE LEAD EXITS THE PLASTIC BODY AT THE
BOTTOM OF THE PARTING LINE.

4. DATUMS –T–, –U– AND –Z– TO BE DETERMINED AT
DATUM PLANE –AB–.

5. DIMENSIONS S AND V TO BE DETERMINED AT
SEATING PLANE –AC–.

6. DIMENSIONS A AND B DO NOT INCLUDE MOLD
PROTRUSION. ALLOWABLE PROTRUSION IS 0.25
(0.010) PER SIDE. DIMENSIONS A AND B DO
INCLUDE MOLD MISMATCH AND ARE DETERMINED
AT DATUM PLANE –AB–.

7. DIMENSION D DOES NOT INCLUDE DAMBAR
PROTRUSION. DAMBAR PROTRUSION SHALL NOT
CAUSE THE D DIMENSION TO EXCEED 0.530
(0.021).

44

1

34

33

11

12 22

23

DETAIL AA

–Z–

–T–

A

ST–UM0.20 (0.008) Z SAB

0.05 (0.002) T–U

S

B V

–U–

                 

M

Y

E

H

C
–AB–

DETAIL AD

0.10 (0.004)

K
W

X

VIEW AD

–T–, –U–, –Z–

F

N

SECTION AE–AE

J

D

BASE METALPLATING

AE

AE

G

0.
05

 (0
.0

02
)

Z

DETAIL AA

DIM MIN MAX MIN MAX
INCHESMILLIMETERS

A 9.950 10.050 0.392 0.396
B 9.950 10.050 0.392 0.396
C 1.400 1.600 0.055 0.063
D 0.300 0.450 0.012 0.018
E 1.350 1.450 0.053 0.057
F 0.300 0.400 0.012 0.016
G 0.800 BSC 0.031 BSC
H 0.050 0.150 0.002 0.006
J 0.090 0.200 0.004 0.008
K 0.450 0.550 0.018 0.022
L 8.000 BSC 0.315 BSC
M 12   REF 12   REF
N 0.090 0.160 0.004 0.006
Q 1  5  1  5  
R 0.100 0.200 0.004 0.008
S 11.900 12.100 0.469 0.476
V 11.900 12.100 0.469 0.476
W 0.200 REF 0.008 REF
X 1.000 REF 0.039 REF
Y 12   REF 12   REF

L

L

ST–UM0.20 (0.008) Z SAC

S
T–

U
M

0.
20

 (0
.0

08
)

Z
S

AB

S
T–

U
M

0.
20

 (0
.0

08
)

Z
S

AC

–AC–

Q

ST–UM0.20 (0.008) Z SAC

� �

� �� �

� �

R



 

13–17MOTOROLA ANALOG IC DEVICE DATA

FB SUFFIX
CASE 824E–02
Plastic Package
(QFP)
ISSUE A

ÇÇÇ
ÇÇÇ
ÉÉÉ
ÉÉÉ

44

1

34

33

11

12 22

23

VIEW Y

–N–

–L–

A

SL–MM0.20 (0.008) N SH

SL–MM0.20 (0.008) N ST

0.05 (0.002) L–M

S

B V

–M–

                 

–T–

M

Y

E

W

C –H– DATUM
PLANE

VIEW P

0.01 (0.004)

�

–H–DATUM
PLANE R2

K
A1

C1

VIEW P

DIM MIN MAX MIN MAX
INCHESMILLIMETERS

A 9.90 10.10 0.390 0.398
B 9.90 10.10 0.390 0.398
C 2.00 2.21 0.079 0.087
D 0.30 0.45 0.0118 0.0177
E 2.00 2.10 0.079 0.083
F 0.30 0.40 0.012 0.016
G 0.80 BSC 0.031 BSC
J 0.13 0.23 0.005 0.009
K 0.65 0.95 0.026 0.037
M 5  10  5  10  
S 12.95 13.45 0.510 0.530
V 12.95 13.45 0.510 0.530
W 0.000 0.210 0.000 0.008
Y 5  10  5  10  

A1 0.450 REF
0.170

0.018 REF
0.007B1

–L–, –M–, –N–

SL–MM0.20 (0.008) N ST

F

B1

SECTION J1–J1

J

D

BASE METAL

� � � �

� �

G 40X

R

R1R

1

�2

PLATING

44 PL

J1

J1

G

� �

C1 1.600 REF 0.063 REF
R1
R2

5  10  5  10  1
2

� �� �

0.130 0.005

0.130 0.300 0.005 0.012
0.130 0.300 0.005 0.012

�

� 0  7  0  7  
� �� �

PIN 1 
IDENT

S
L–

M
M

0.
20

 (0
.0

08
)

N
S

H

0.
05

 (0
.0

02
)

N

S
L–

M
M

0.
20

 (0
.0

08
)

N
S

T

VIEW Y
3 PL

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION:   MILLIMETER.
3. DATUM PLANE –H– IS LOCATED AT BOTTOM OF

LEAD AND IS COINCIDENT WITH THE LEAD
WHERE THE LEAD EXITS THE PLASTIC BODY AT
THE BOTTOM OF THE PARTING LINE.

4. DATUMS –L–, –M– AND –N– TO BE DETERMINED
AT DATUM PLANE –H–.

5. DIMENSIONS S AND V TO BE DETERMINED AT
SEATING PLANE –T–.

6. DIMENSIONS A AND B DO NOT INCLUDE MOLD
PROTRUSION. ALLOWABLE PROTRUSION IS 0.25
(0.010) PER SIDE. DIMENSIONS A AND B DO
INCLUDE MOLD MISMATCH AND ARE
DETERMINED AT DATUM PLANE –H–.

7. DIMENSION D DOES NOT INCLUDE DAMBAR
PROTRUSION. DAMBAR PROTRUSION SHALL
NOT CAUSE THE D DIMENSION TO EXCEED
0.530 (0.021).

1

44



 

13–18 MOTOROLA ANALOG IC DEVICE DATA

FB SUFFIX
CASE 840F–01
Plastic Package
ISSUE O

ÉÉÉ
ÉÉÉ
ÉÉÉ
ÉÉÉ
ÉÉÉ

ÇÇ
ÇÇ
ÇÇ
ÇÇ

0.
20

 (0
.0

08
)

AC
M

Z
T–

U
S

S

0.
20

 (0
.0

08
)

AB
M

Z
T–

U
S

S

0.
20

 (0
.0

08
)

AC
M

Z
T–

U
S

S

0.20 (0.008) ABM ZT–U SS

0.20 (0.008) ACM ZT–U SS

Z

0.
05

0 
(0

.0
02

)
0.050 (0.002) T–U

–Z–

–U––T–

L

DETAIL AA

L

1

64 49

48

16 33

17 32

A

S

B V

0.10 (0.004)

–AB–

E

H

C

Y

M

DETAIL AD

–AC–

R

DETAIL AD

W

K

X

Q

J

D

N
BASE

SECTION AE–AE

F

METAL

DETAIL AA

GAE

AE

P

–T–, –U–, –Z–

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION:   MILLIMETER.
3. DATUM PLANE –AB– IS LOCATED AT BOTTOM OF

LEAD AND IS COINCIDENT WITH THE LEAD
WHERE THE LEAD EXITS THE PLASTIC BODY AT
THE BOTTOM OF THE PARTING LINE.

4. DATUMS –T–, –U– AND –Z– TO BE DETERMINED
AT DATUM PLANE –AC–.

5. DIMENSIONS S AND V TO BE DETERMINED AT
SEATING PLANE –AC–.

6. DIMENSIONS A AND B DO NOT INCLUDE MOLD
PROTRUSION.  ALLOWABLE PROTRUSION IS
0.25 (0.010 ) PER SIDE.  DIMENSIONS A AND B DO
INCLUDE MOLD MISMATCH AND ARE
DETERMINED AT DATUM PLANE –AB–.

7. DIMENSION D DOES NOT INCLUDE DAMBAR
PROTRUSION. DAMBAR PROTRUSION SHALL
NOT CAUSE THE D DIMENSION TO EXCEED
0.350 (0.014).

DIM
A

MIN MAX MIN MAX
INCHES

9.950 10.050 0.392 0.396

MILLIMETERS

B 9.950 10.050 0.392 0.396
C 1.400 1.600 0.055 0.063
D 0.170 0.270 0.007 0.011
E 1.350 1.450 0.053 0.057
F 0.170 0.230 0.007 0.009
G 0.500 BSC 0.020 BSC
H 0.050 0.150 0.002 0.006
J 0.090 0.200 0.004 0.008
K 0.450 0.550 0.018 0.022
L
M
N 0.090 0.160 0.004 0.006
P
Q 1   5   
R 0.100 0.200 0.004 0.008
S 11.900 12.100 0.469 0.476
V 11.900 12.100 0.469 0.476
W
X
Y

1.000 REF
12   REF

0.200 REF
0.039 REF
0.008 REF

0.010 BSC0.250 BSC

7.500 BSC 0.295 BSC

° 12   REF°

12   REF°12   REF°

° 1   °° 5   °

164



 

13–19MOTOROLA ANALOG IC DEVICE DATA

DM SUFFIX
CASE 846A–02
Plastic Package
(Micro–8)
ISSUE C 1

SBM0.08 (0.003) A ST

DIM MIN MAX MIN MAX
INCHESMILLIMETERS

A 2.90 3.10 0.114 0.122
B 2.90 3.10 0.114 0.122
C ––– 1.10 ––– 0.043
D 0.25 0.40 0.010 0.016
G 0.65 BSC 0.026 BSC
H 0.05 0.15 0.002 0.006
J 0.13 0.23 0.005 0.009
K 4.75 5.05 0.187 0.199
L 0.40 0.70 0.016 0.028

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.
3. DIMENSION A DOES NOT INCLUDE MOLD FLASH,

PROTRUSIONS OR GATE BURRS. MOLD FLASH,
PROTRUSIONS OR GATE BURRS SHALL NOT
EXCEED 0.15 (0.006) PER SIDE.

4. DIMENSION B DOES NOT INCLUDE INTERLEAD
FLASH OR PROTRUSION. INTERLEAD FLASH OR
PROTRUSION SHALL NOT EXCEED 0.25 (0.010)
PER SIDE.

–B–

–A–

D

K

GPIN 1 ID

8 PL

0.038 (0.0015)
–T–

SEATING
PLANE

C

H J L

8



 

13–20 MOTOROLA ANALOG IC DEVICE DATA

FB SUFFIX
CASE 848B-04
Plastic Package
(TQFP–52)
ISSUE C

152

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.
3. DATUM PLANE –H– IS LOCATED AT BOTTOM OF

LEAD AND IS COINCIDENT WITH THE LEAD WHERE
THE LEAD EXITS THE PLASTIC BODY AT THE
BOTTOM OF THE PARTING LINE.

4. DATUMS –A–, –B– AND –D– TO BE DETERMINED AT
DATUM PLANE –H–.

5. DIMENSIONS S AND V TO BE DETERMINED AT
SEATING PLANE –C–.

6. DIMENSIONS A AND B DO NOT INCLUDE MOLD
PROTRUSION. ALLOWABLE PROTRUSION IS 0.25
(0.010) PER SIDE. DIMENSIONS A AND B DO
INCLUDE MOLD MISMATCH AND ARE DETERMINED
AT DATUM PLANE –H–.

7. DIMENSION D DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR PROTRUSION
SHALL BE 0.08 (0.003) TOTAL IN EXCESS OF THE D
DIMENSION AT MAXIMUM MATERIAL CONDITION.
DAMBAR CANNOT BE LOCATED ON THE LOWER
RADIUS OR THE FOOT.

DETAIL A

L

39

40 26

27

1

52 14

13

L

–A–

B

V

SA–BM0.20 (0.008) D SH

A–B0.05 (0.002)

SA–BM0.20 (0.008) D SC

–D–
B V

–B–

S
A–

B
M

0.
20

 (0
.0

08
)

D
S

H

A–
B

0.
05

 (0
.0

02
)

S
A–

B
M

0.
20

 (0
.0

08
)

D
S

C

–H–

0.10 (0.004)
–C– SEATING

PLANE

DATUM
PLANE

MG
H

E
C M

�

�

DETAIL C

U�

Q�

X
W

KT

R

DETAIL C

DIM MIN MAX MIN MAX
INCHESMILLIMETERS

A 9.90 10.10 0.390 0.398
B 9.90 10.10 0.390 0.398
C 2.10 2.45 0.083 0.096
D 0.22 0.38 0.009 0.015
E 2.00 2.10 0.079 0.083
F 0.22 0.33 0.009 0.013
G 0.65 BSC 0.026 BSC
H ––– 0.25 ––– 0.010
J 0.13 0.23 0.005 0.009
K 0.65 0.95 0.026 0.037
L 7.80 REF 0.307 REF
M 5  10  5  10  
N 0.13 0.17 0.005 0.007
Q 0  7  0  7  
R 0.13 0.30 0.005 0.012
S 12.95 13.45 0.510 0.530
T 0.13 ––– 0.005 –––
U 0  ––– 0  –––
V 12.95 13.45 0.510 0.530
W 0.35 0.45 0.014 0.018
X 1.6 REF 0.063 REF

� � � �

� � � �

� �

B

B

DETAIL A

–A–, –B–, –D–

J N

D

F

BASE METAL

SECTION B–B

SA–BM0.02 (0.008) D SC



 

13–21MOTOROLA ANALOG IC DEVICE DATA

FB SUFFIX
CASE 848D–03
Plastic Package
ISSUE C

F

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.
3. DATUM PLANE –H– IS LOCATED AT BOTTOM OF

LEAD AND IS COINCIDENT WITH THE LEAD
WHERE THE LEAD EXITS THE PLASTIC BODY AT
THE BOTTOM OF THE PARTING LINE.

4. DATUMS –L–, –M– AND –N– TO BE DETERMINED
AT DATUM PLANE –H–.

5. DIMENSIONS S AND V TO BE DETERMINED AT
SEATING PLANE –T–.

6. DIMENSIONS A AND B DO NOT INCLUDE MOLD
PROTRUSION.  ALLOWABLE PROTRUSION IS
0.25 (0.010) PER SIDE.  DIMENSIONS A AND B DO
INCLUDE MOLD MISMATCH AND ARE
DETERMINED AT DATUM PLANE -H-.

7. DIMENSION D DOES NOT INCLUDE DAMBAR
PROTRUSION.  DAMBAR PROTRUSION SHALL
NOT CAUSE THE LEAD WIDTH TO EXCEED 0.46
(0.018). MINIMUM SPACE BETWEEN
PROTRUSION AND ADJACENT LEAD OR
PROTRUSION 0.07 (0.003).

ÉÉÉ
ÉÉÉ
ÉÉÉ
ÇÇÇ
ÇÇÇ

VIEW AA

VIEW AA

2 X R R1

AB

AB

VIEW Y

SECTION AB–AB
ROTATED 90� CLOCKWISE

DIM
A

MIN MAX MIN MAX
INCHES

10.00 BSC 0.394 BSC

MILLIMETERS

A1 5.00 BSC 0.197 BSC
B 10.00 BSC 0.394 BSC
B1 5.00 BSC 0.197 BSC
C ––– 1.70 ––– 0.067
C1 0.05 0.20 0.002 0.008
C2 1.30 1.50 0.051 0.059
D 0.20 0.40 0.008 0.016
E 0.45 0.030
F 0.22 0.35 0.009 0.014
G 0.65 BSC

0.75 0.018

0.026 BSC
J 0.07 0.20 0.003 0.008
K 0.50 REF 0.020 REF
R1 0.08 0.20 0.003 0.008
S 12.00 BSC 0.472 BSC
S1 6.00 BSC 0.236 BSC
U 0.09 0.16 0.004 0.006
V 12.00 BSC 0.472 BSC
V1 6.00 BSC 0.236 BSC
W 0.20 REF 0.008 REF
Z 1.00 REF 0.039 REF

CL

–X–
X=L, M, N

1

13

14 26

27

39

4052

4X TIPS4X

N0.20 (0.008) H L–M N0.20 (0.008) T L–M

3X VIEW Y

SEATING
PLANE

C
0.10 (0.004) T

4X θ3

4X θ2

S0.05 (0.002)

0.25 (0.010)

GAGE PLANE

C2

C1

W

K

E

Z

SL–MM0.13 (0.005) N ST

PLATING
BASE METAL

D

J U

B V

B1

A

S

V1

A1

S1

–L–

–N–

–M–

–H–

–T–

θ1

θ

G

θ1
θ

θ3
θ2

0 7� �

12
5 13�

�

�

0 7� �

0� 0�––– –––
REF 12

� REF
13�5�

52 1



 

13–22 MOTOROLA ANALOG IC DEVICE DATA

B SUFFIX
CASE 859–01
Plastic Package
(SDIP)
ISSUE O

56

1

–A–

–B–

–T–

56 29

1 28

SEATING
PLANE

J 56 PLD 56 PL

SAM0.25 (0.010) T

NF G

E

SBM0.25 (0.010) T

K

C H

L

M

DIM MIN MAX MIN MAX
MILLIMETERSINCHES

A 2.035 2.065 51.69 52.45
B 0.540 0.560 13.72 14.22
C 0.155 0.200 3.94 5.08
D 0.014 0.022 0.36 0.56
E 0.035 BSC 0.89 BSC
F 0.032 0.046 0.81 1.17
G 0.070 BSC 1.778 BSC
H 0.300 BSC 7.62 BSC
J 0.008 0.015 0.20 0.38
K 0.115 0.135 2.92 3.43
L 0.600 BSC 15.24 BSC
M 0  15  0  15  
N 0.020 0.040 0.51 1.02

� � � �

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
3. DIMENSION L TO CENTER OF LEAD WHEN

FORMED PARALLEL.
4. DIMENSIONS A AND B DO NOT INCLUDE MOLD

FLASH. MAXIMUM MOLD FLASH 0.25 (0.010)

B SUFFIX
CASE 858–01
Plastic Package
ISSUE O

–A–

1 21

42 22

–B–

SEATING
PLANE

–T–

SAM0.25 (0.010) T SBM0.25 (0.010) T

L

H

M
J 42 PLD 42 PL

F G N
K

C

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
3. DIMENSION L TO CENTER OF LEAD WHEN

FORMED PARALLEL.
4. DIMENSIONS A AND B DO NOT INCLUDE MOLD

FLASH. MAXIMUM MOLD FLASH 0.25 (0.010).

DIM MIN MAX MIN MAX
MILLIMETERSINCHES

A 1.435 1.465 36.45 37.21
B 0.540 0.560 13.72 14.22
C 0.155 0.200 3.94 5.08
D 0.014 0.022 0.36 0.56
F 0.032 0.046 0.81 1.17
G 0.070 BSC 1.778 BSC
H 0.300 BSC 7.62 BSC
J 0.008 0.015 0.20 0.38
K 0.115 0.135 2.92 3.43
L 0.600 BSC 15.24 BSC
M 0  15  0  15  
N 0.020 0.040 0.51 1.02

� � � �

42

1



 

13–23MOTOROLA ANALOG IC DEVICE DATA

FB, FTB SUFFIX
CASE 873-01
Plastic Package
(TQFP–32)
ISSUE A

1

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.
3. DATUM PLANE –H– IS LOCATED AT BOTTOM OF

LEAD AND IS COINCIDENT WITH THE LEAD WHERE
THE LEAD EXITS THE PLASTIC BODY AT THE
BOTTOM OF THE PARTING LINE.

4. DATUMS –A–, –B– AND –D– TO BE DETERMINED AT
DATUM PLANE –H–.

5. DIMENSIONS S AND V TO BE DETERMINED AT
SEATING PLANE –C–.

6. DIMENSIONS A AND B DO NOT INCLUDE MOLD
PROTRUSION. ALLOWABLE PROTRUSION IS 0.25
(0.010) PER SIDE. DIMENSIONS A AND B DO
INCLUDE MOLD MISMATCH AND ARE DETERMINED
AT DATUM PLANE –H–.

7. DIMENSION D DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR PROTRUSION
SHALL BE 0.08 (0.003) TOTAL IN EXCESS OF THE D
DIMENSION AT MAXIMUM MATERIAL CONDITION.
DAMBAR CANNOT BE LOCATED ON THE LOWER
RADIUS OR THE FOOT.

U

BL

DETAIL A

L

–A–

32

25

24

16

17

1 8

9

V

S
A–

B
M

0.
20

 (0
.0

08
)

D
S

C

S
A–

B
M

0.
20

 (0
.0

08
)

D
S

H

A–
B

0.
05

 (0
.0

02
)

SA–BM0.20 (0.008) D SC

A–B0.05 (0.002)

SA–BM0.20 (0.008) D SH

–D–
A

S

–B–

–C–
SEATING
PLANE

–H– DATUM
PLANE

M
G

DETAIL CM

H

C E

0.01 (0.004)

–H–
DATUM
PLANE

T

DETAIL C

R

K
Q

X

DETAIL A

B

B

P

–A–, –B–, –D–

SA–BM0.20 (0.008) D SC

J

F

N

D

SECTION B–B

BASE
METAL

VIEW ROTATED 90   CLOCKWISE
�

DIM MIN MAX MIN MAX
INCHESMILLIMETERS

A 6.95 0.274 0.280
B 6.95 7.10 0.274 0.280
C 1.40 1.60 0.055 0.063
D 0.273 0.373 0.010 0.015
E 1.30 1.50 0.051 0.059
F 0.273 ––– 0.010 –––
G 0.80 BSC 0.031 BSC
H ––– 0.20 ––– 0.008
J 0.119 0.197 0.005 0.008
K 0.33 0.57 0.013 0.022
L 5.6 REF 0.220 REF
M 6  8  6  8  
N 0.119 0.135 0.005 0.005
P 0.40 BSC 0.016 BSC
Q 5  10  5  10  
R 0.15 0.25 0.006 0.010
S 8.85 9.15 0.348 0.360
T 0.15 0.25 0.006 0.010
U 5  11  5  11  
V 8.85 9.15 0.348 0.360
X 1.00 REF 0.039 REF

� � � �

� � � �

� � � �

7.10



 

13–24 MOTOROLA ANALOG IC DEVICE DATA

T SUFFIX
CASE 894-03
Plastic Package
(23-Pin SZIP)
ISSUE B

1

23

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION:  INCH.
3. DIMENSION R DOES NOT INCLUDE MOLD FLASH

OR PROTRUSIONS.
4. DIMENSION B DOES NOT INCLUDE MOLD FLASH

OR PROTRUSIONS.
5. MOLD FLASH OR PROTRUSIONS SHALL NOT

EXCEED 0.010 (0.250).
6. DIMENSION D DOES NOT INCLUDE DAMBAR

PROTRUSION.  ALLOWABLE PROTRUSION
SHALL BE 0.003 (0.076) TOTAL IN EXCESS OF
THE D DIMENSION AT MAXIMUM MATERIAL
CONDITION.

DIM
A

MIN MAX MIN MAX
MILLIMETERS

0.684 0.694 17.374 17.627

INCHES

B 1.183 1.193 30.048 30.302
C 0.175 0.179 4.445 4.547
D 0.026 0.031 0.660 0.787
E 0.058 0.062 1.473 1.574
F 0.165 0.175 4.191 4.445
G 0.050 BSC 1.270 BSC
H 0.169 BSC 4.293 BSC
J 0.014 0.020 0.356 0.508
K 0.625 0.639 15.875 16.231
L 0.770 0.790 19.558 20.066
M 0.148 0.152 3.760 3.861
N 0.148 0.152 3.760 3.861
P 0.390 BSC 9.906 BSC
R 0.416 0.424 10.566 10.770
S 0.157 0.167 3.988 4.242
U 0.105 0.115 2.667 2.921
V 0.868 REF 22.047 REF
W 0.200 BSC 5.080 BSC
Y 0.700 0.710 17.780 18.034

PIN 1

D

–N–
M

A

P

L

B

F
U

R

G
PIN 23

23X

SQM0.010 (0.254)  N ST

Y K
V

H

S

E

C

W

M0.024 (0.610) T

J23X

–T–
SEATING
PLANE



 

13–25MOTOROLA ANALOG IC DEVICE DATA

FTA SUFFIX
CASE 932–02
Plastic Package
(TQFP–48)
ISSUE D

DIM
A

MIN MAX MIN MAX
INCHES

7.000 BSC 0.276 BSC

MILLIMETERS

A1 3.500 BSC 0.138 BSC
B 7.000 BSC 0.276 BSC
B1 3.500 BSC 0.138 BSC
C 1.400 1.600 0.055 0.063
D 0.170 0.270 0.007 0.011
E 1.350 1.450 0.053 0.057
F 0.170 0.230 0.007 0.009
G 0.500 BASIC 0.020 BASIC
H 0.050 0.150 0.002 0.006
J 0.090 0.200 0.004 0.008
K 0.500 0.700 0.020 0.028
M 12   REF 12   REF
N 0.090 0.160 0.004 0.006
P 0.250 BASIC 0.010 BASIC
Q 1  5  1  5  
R 0.150 0.250 0.006 0.010
S 9.000 BSC 0.354 BSC
S1 4.500 BSC 0.177 BSC
V 9.000 BSC 0.354 BSC
V1 4.500 BSC 0.177 BSC
W 0.200 REF 0.008 REF
X 1.000 REF 0.039 REF

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.
3. DATUM PLANE –AB– IS LOCATED AT BOTTOM OF

LEAD AND IS COINCIDENT WITH THE LEAD
WHERE THE LEAD EXITS THE PLASTIC BODY AT
THE BOTTOM OF THE PARTING LINE.

4. DATUMS –T–, –U–, AND –Z– TO BE DETERMINED
AT DATUM PLANE –AB–.

5. DIMENSIONS S AND V TO BE DETERMINED AT
SEATING PLANE –AC–.

6. DIMENSIONS A AND B DO NOT INCLUDE MOLD
PROTRUSION.  ALLOWABLE PROTRUSION IS
0.250 (0.010) PER SIDE. DIMENSIONS A AND B DO
INCLUDE MOLD MISMATCH AND ARE
DETERMINED AT DATUM PLANE –AB–.

7. DIMENSION D DOES NOT INCLUDE DAMBAR
PROTRUSION.  DAMBAR PROTRUSION SHALL
NOT CAUSE THE D DIMENSION TO EXCEED
0.350 (0.014).

8. MINIMUM SOLDER PLATE THICKNESS SHALL BE
0.0076 (0.0003).

9. EXACT SHAPE OF EACH CORNER IS OPTIONAL.

� �

� � � �

ÇÇÇ
ÇÇÇ
ÇÇÇ
ÉÉÉ
ÉÉÉ

A

A1

–T–

Z0.200 (0.008) AB T–U

–U–

4X

Z0.200 (0.008) AC T–U

4X

B

B1

1

12

13 24

25

36

3748

–Z–
S1

S

V

V1

P

AE AE

–T–, –U–, –Z–

DETAIL Y

DETAIL Y

BASE METAL

N J

F
D

ST–UM0.080 (0.003) Z SAC

SECTION AE–AE

–AB–

–AC–
AD

G 0.080 (0.003) AC

M�

TOP & BOTTOM

Q�

W

K

X

EC

H

0.250 (0.010)
GAUGE PLANE

R

9

DETAIL AD

48 1



 

13–26 MOTOROLA ANALOG IC DEVICE DATA

D2T SUFFIX
CASE 936–03
Plastic Package
ISSUE B

D2T SUFFIX
CASE 936A–02
Plastic Package
(D2PAK)
ISSUE A

V

U

TERMINAL 4

A

1 2 3

K

F
B

J

S

H

D
G

C

M0.010 (0.254) T

E

M L

PN

R

–T–
OPTIONAL
CHAMFER

5   REF

A

1 2 3

K

B

S

H

D

G

C

E

M L

PN

R

V

U

TERMINAL 6

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
3. TAB CONTOUR OPTIONAL WITHIN DIMENSIONS

A AND K.
4. DIMENSIONS U AND V ESTABLISH A MINIMUM

MOUNTING SURFACE FOR TERMINAL 6.
5. DIMENSIONS A AND B DO NOT INCLUDE MOLD

FLASH OR GATE PROTRUSIONS.  MOLD FLASH
AND GATE PROTRUSIONS NOT TO EXCEED
0.025 (0.635) MAXIMUM.

DIM
A

MIN MAX MIN MAX
MILLIMETERS

0.386 0.403 9.804 10.236

INCHES

B 0.356 0.368 9.042 9.347
C 0.170 0.180 4.318 4.572
D 0.026 0.036 0.660 0.914
E 0.045 0.055 1.143 1.397
G 0.067 BSC 1.702 BSC
H 0.539 0.579 13.691 14.707
K 0.050 REF 1.270 REF
L 0.000 0.010 0.000 0.254
M 0.088 0.102 2.235 2.591
N 0.018 0.026 0.457 0.660
P 0.058 0.078 1.473 1.981
R 5   REF
S 0.116 REF 2.946 REF
U 0.200 MIN 5.080 MIN
V 0.250 MIN 6.350 MIN

� �

4 5

M0.010 (0.254) T

–T–
OPTIONAL
CHAMFER

5   REF5   REF

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
3. TAB CONTOUR OPTIONAL WITHIN DIMENSIONS

A AND K.
4. DIMENSIONS U AND V ESTABLISH A MINIMUM

MOUNTING SURFACE FOR TERMINAL 4.
5. DIMENSIONS A AND B DO NOT INCLUDE MOLD

FLASH OR GATE PROTRUSIONS.  MOLD FLASH
AND GATE PROTRUSIONS NOT TO EXCEED
0.025 (0.635) MAXIMUM.

DIM
A

MIN MAX MIN MAX
MILLIMETERS

0.386 0.403 9.804 10.236

INCHES

B 0.356 0.368 9.042 9.347
C 0.170 0.180 4.318 4.572
D 0.026 0.036 0.660 0.914
E 0.045 0.055 1.143 1.397
F 0.051 REF 1.295 REF
G 0.100 BSC 2.540 BSC
H 0.539 0.579 13.691 14.707
J 0.125 MAX 3.175 MAX
K 0.050 REF 1.270 REF
L 0.000 0.010 0.000 0.254
M 0.088 0.102 2.235 2.591
N 0.018 0.026 0.457 0.660
P 0.058 0.078 1.473 1.981
R
S 0.116 REF 2.946 REF
U 0.200 MIN 5.080 MIN
V 0.250 MIN 6.350 MIN

� �

1 2
3

1

5



 

13–27MOTOROLA ANALOG IC DEVICE DATA

DT, DTB SUFFIX
CASE 948E–02
Plastic Package
(TSSOP–20)
ISSUE A

DTB SUFFIX
CASE 948F–01
Plastic Package
(TSSOP–16, TSSOP–16L)
ISSUE O

DIM
A

MIN MAX MIN MAX
INCHES

6.60 0.260

MILLIMETERS

B 4.30 4.50 0.169 0.177
C 1.20 0.047
D 0.05 0.15 0.002 0.006
F 0.50 0.75 0.020 0.030
G 0.65 BSC 0.026 BSC
H 0.27 0.37 0.011 0.015
J 0.09 0.20 0.004 0.008
J1 0.09 0.16 0.004 0.006
K 0.19 0.30 0.007 0.012
K1 0.19 0.25 0.007 0.010
L 6.40 BSC 0.252 BSC
M 0 8 0 8 � � � �

ÍÍÍÍ
ÍÍÍÍ
ÍÍÍÍ

1 10

1120

PIN 1
IDENT

A

B

–T–
0.100 (0.004)

C

D G
H

SECTION N–N

K
K1

J J1

N

N

M

F

–W–

SEATING
PLANE

–V–

–U–

SUM0.10 (0.004) V ST

20X      REFK

L

L/22X

SU0.15 (0.006) T

DETAIL E

0.25 (0.010)

DETAIL E

6.40 0.252

––– –––

SU0.15 (0.006) T

ÇÇÇ
ÇÇÇ
ÇÇÇ

DIM MIN MAX MIN MAX
INCHESMILLIMETERS

A 4.90 5.10 0.193 0.200
B 4.30 4.50 0.169 0.177
C ––– 1.20 ––– 0.047
D 0.05 0.15 0.002 0.006
F 0.50 0.75 0.020 0.030
G 0.65 BSC 0.026 BSC
H 0.18 0.28 0.007 0.011
J 0.09 0.20 0.004 0.008
J1 0.09 0.16 0.004 0.006
K 0.19 0.30 0.007 0.012
K1 0.19 0.25 0.007 0.010
L 6.40 BSC 0.252 BSC
M 0   8   0   8   

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.
3. DIMENSION A DOES NOT INCLUDE MOLD FLASH.

PROTRUSIONS OR GATE BURRS.  MOLD FLASH
OR GATE BURRS SHALL NOT EXCEED 0.15
(0.006) PER SIDE.

4. DIMENSION B DOES NOT INCLUDE INTERLEAD
FLASH OR PROTRUSION.  INTERLEAD FLASH OR
PROTRUSION SHALL NOT EXCEED
0.25 (0.010) PER SIDE.

5. DIMENSION K DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.08 (0.003) TOTAL IN
EXCESS OF THE K DIMENSION AT MAXIMUM
MATERIAL CONDITION.

6. TERMINAL NUMBERS ARE SHOWN FOR
REFERENCE ONLY.

7. DIMENSION A AND B ARE TO BE DETERMINED
AT DATUM PLANE –W–.

� � � �

SECTION N–N

SEATING
PLANE

IDENT.
PIN 1

1 8

16 9

DETAIL E

J

J1

B

C

D

A

K

K1

H
G

ÉÉÉ
ÉÉÉ

DETAIL E

F

M

L

2X L/2

–U–

SU0.15 (0.006) T

SU0.15 (0.006) T

SUM0.10 (0.004) V ST

0.10 (0.004)
–T–

–V–

–W–

0.25 (0.010)

16X     REFK

N

N

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.
3. DIMENSION A DOES NOT INCLUDE MOLD FLASH,

PROTRUSIONS OR GATE BURRS.  MOLD FLASH
OR GATE BURRS SHALL NOT EXCEED 0.15
(0.006) PER SIDE.

4. DIMENSION B DOES NOT INCLUDE INTERLEAD
FLASH OR PROTRUSION.  INTERLEAD FLASH OR
PROTRUSION SHALL NOT EXCEED 0.25 (0.010)
PER SIDE.

5. DIMENSION K DOES NOT INCLUDE DAMBAR
PROTRUSION.  ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.08 (0.003) TOTAL IN
EXCESS OF THE K DIMENSION AT MAXIMUM
MATERIAL CONDITION.

6. TERMINAL NUMBERS ARE SHOWN FOR
REFERENCE ONLY.

7. DIMENSION A AND B ARE TO BE DETERMINED
AT DATUM PLANE –W–.

1

20

1

16



 

13–28 MOTOROLA ANALOG IC DEVICE DATA

DTB SUFFIX
CASE 948G–01
Plastic Package
(TSSOP–14)
ISSUE O

1

14

DIM MIN MAX MIN MAX
INCHESMILLIMETERS

A 4.90 5.10 0.193 0.200
B 4.30 4.50 0.169 0.177
C ––– 1.20 ––– 0.047
D 0.05 0.15 0.002 0.006
F 0.50 0.75 0.020 0.030
G 0.65 BSC 0.026 BSC
H 0.50 0.60 0.020 0.024
J 0.09 0.20 0.004 0.008
J1 0.09 0.16 0.004 0.006
K 0.19 0.30 0.007 0.012
K1 0.19 0.25 0.007 0.010
L 6.40 BSC 0.252 BSC
M 0   8   0   8   

NOTES:
1 DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2 CONTROLLING DIMENSION: MILLIMETER.
3 DIMENSION A DOES NOT INCLUDE MOLD FLASH,

PROTRUSIONS OR GATE BURRS.  MOLD FLASH
OR GATE BURRS SHALL NOT EXCEED 0.15
(0.006) PER SIDE.

4 DIMENSION B DOES NOT INCLUDE INTERLEAD
FLASH OR PROTRUSION.  INTERLEAD FLASH OR
PROTRUSION SHALL NOT EXCEED
0.25 (0.010) PER SIDE.

5 DIMENSION K DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.08 (0.003) TOTAL IN
EXCESS OF THE K DIMENSION AT MAXIMUM
MATERIAL CONDITION.

6 TERMINAL NUMBERS ARE SHOWN FOR
REFERENCE ONLY.

7 DIMENSION A AND B ARE TO BE DETERMINED
AT DATUM PLANE –W–.

� � � �

SU0.15 (0.006) T

2X L/2

SUM0.10 (0.004) V ST

L
–U–

SEATING
PLANE

0.10 (0.004)
–T–

ÇÇÇ
ÇÇÇ

SECTION N–N

DETAIL E

J J1

K

K1

ÉÉÉ
ÉÉÉ

DETAIL E

F

M

–W–

0.25 (0.010)
814

71

PIN 1
IDENT.

HG

A

D

C

B

SU0.15 (0.006) T

–V–

14X      REFK

N

N



 

13–29MOTOROLA ANALOG IC DEVICE DATA

DTB SUFFIX
CASE 948H–01
Plastic Package
ISSUE O

DIM MIN MAX MIN MAX
INCHESMILLIMETERS

A 7.70 7.90 0.303 0.311
B 4.30 4.50 0.169 0.177
C ––– 1.20 ––– 0.047
D 0.05 0.15 0.002 0.006
F 0.50 0.75 0.020 0.030
G 0.65 BSC 0.026 BSC
H 0.27 0.37 0.011 0.015
J 0.09 0.20 0.004 0.008
J1 0.09 0.16 0.004 0.006
K 0.19 0.30 0.007 0.012
K1 0.19 0.25 0.007 0.010
L 6.40 BSC 0.252 BSC
M 0   8   0   8   

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.
3. DIMENSION A DOES NOT INCLUDE MOLD FLASH,

PROTRUSIONS OR GATE BURRS.  MOLD FLASH
OR GATE BURRS SHALL NOT EXCEED 0.15
(0.006) PER SIDE.

4. DIMENSION B DOES NOT INCLUDE INTERLEAD
FLASH OR PROTRUSION.  INTERLEAD FLASH OR
PROTRUSION SHALL NOT EXCEED
0.25 (0.010) PER SIDE.

5. DIMENSION K DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.08 (0.003) TOTAL IN
EXCESS OF THE K DIMENSION AT MAXIMUM
MATERIAL CONDITION.

6. TERMINAL NUMBERS ARE SHOWN FOR
REFERENCE ONLY.

7. DIMENSION A AND B ARE TO BE DETERMINED
AT DATUM PLANE –W–.

� � � �

SU0.15 (0.006) T

2X L/2

SUM0.10 (0.004) V ST

L –U–

SEATING
PLANE

0.10 (0.004)
–T–

ÇÇÇ
ÇÇÇ
SECTION N–N

DETAIL E

J

J1

K

K1

ÉÉÉ
ÉÉÉ

DETAIL E

F

M

–W–

0.25 (0.010)

1324

121

PIN 1
IDENT.

HG

A

D

C

B

SU0.15 (0.006) T

–V–

24X     REFK

N

N

1

24



 

13–30 MOTOROLA ANALOG IC DEVICE DATA

DTB SUFFIX
CASE 948J–01
Plastic Package
(TSSOP–8)
ISSUE O

1

8

ÇÇÇ
ÇÇÇ

DIM MIN MAX MIN MAX
INCHESMILLIMETERS

A 2.90 3.10 0.114 0.122
B 4.30 4.50 0.169 0.177
C ––– 1.20 ––– 0.047
D 0.05 0.15 0.002 0.006
F 0.50 0.75 0.020 0.030
G 0.65 BSC 0.026 BSC
H 0.50 0.60 0.020 0.024
J 0.09 0.20 0.004 0.008
J1 0.09 0.16 0.004 0.006
K 0.19 0.30 0.007 0.012
K1 0.19 0.25 0.007 0.010
L 6.40 BSC 0.252 BSC
M 0   8   0   8   

NOTES:
1 DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2 CONTROLLING DIMENSION: MILLIMETER.
3 DIMENSION A DOES NOT INCLUDE MOLD FLASH.

PROTRUSIONS OR GATE BURRS.  MOLD FLASH
OR GATE BURRS SHALL NOT EXCEED 0.15
(0.006) PER SIDE.

4 DIMENSION B DOES NOT INCLUDE INTERLEAD
FLASH OR PROTRUSION.  INTERLEAD FLASH OR
PROTRUSION SHALL NOT EXCEED 0.25 (0.010)
PER SIDE.

5 DIMENSION K DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.08 (0.003) TOTAL IN
EXCESS OF THE K DIMENSION AT MAXIMUM
MATERIAL CONDITION.

6 TERMINAL NUMBERS ARE SHOWN FOR
REFERENCE ONLY.

7 DIMENSION A AND B ARE TO BE DETERMINED
AT DATUM PLANE –W–.

� � � �

SECTION N–N

SEATING
PLANE

IDENT.
PIN 1

1 4

8 5

SEE DETAIL E

J J1
B

C

D

A

K

K1

H

G

ÉÉ
ÉÉ

DETAIL E

F

M

L

2X L/2

–U–

SU0.15 (0.006) T

SU0.15 (0.006) T

SUM0.10 (0.004) V ST

0.10 (0.004)
–T–

–V–

–W–

0.25 (0.010)

8x       REFK

N

N

M SUFFIX
CASE 967–01
Plastic Package
(EIAJ–20)
ISSUE O

DIM MIN MAX MIN MAX
INCHES

––– 2.05 ––– 0.081

MILLIMETERS

0.05 0.20 0.002 0.008
0.35 0.50 0.014 0.020
0.18 0.27 0.007 0.011

12.35 12.80 0.486 0.504
5.10 5.45 0.201 0.215

1.27 BSC 0.050 BSC
7.40 8.20 0.291 0.323
0.50 0.85 0.020 0.033
1.10 1.50 0.043 0.059
0   

0.70 0.90 0.028 0.035
––– 0.81 ––– 0.032

A1

HE

Q1

LE
� 10 

� 0   � 10 
�

NOTES:
1 DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2 CONTROLLING DIMENSION: MILLIMETER.
3 DIMENSIONS D AND E DO NOT INCLUDE MOLD

FLASH OR PROTRUSIONS AND ARE MEASURED
AT THE PARTING LINE. MOLD FLASH OR
PROTRUSIONS SHALL NOT EXCEED 0.15 (0.006)
PER SIDE.

4 TERMINAL NUMBERS ARE SHOWN FOR
REFERENCE ONLY.

5 THE LEAD WIDTH DIMENSION (b) DOES NOT
INCLUDE DAMBAR PROTRUSION. ALLOWABLE
DAMBAR PROTRUSION SHALL BE 0.08 (0.003)
TOTAL IN EXCESS OF THE LEAD WIDTH
DIMENSION AT MAXIMUM MATERIAL CONDITION.
DAMBAR CANNOT BE LOCATED ON THE  LOWER
RADIUS OR THE FOOT. MINIMUM SPACE
BETWEEN PROTRUSIONS AND ADJACENT LEAD
TO BE 0.46 ( 0.018).

HE

A1

LE
Q1

�

c
A

Z
D

E

20

1 10

11

b

M0.13 (0.005)

e

0.10 (0.004)

VIEW P

DETAIL P

M

L

A

b
c
D
E
e

L

M

Z

1

20



 

13–31MOTOROLA ANALOG IC DEVICE DATA

FTB SUFFIX
CASE 976–01
Plastic Package
(TQFP–20)
ISSUE O

DIM MIN MAX MIN MAX
INCHESMILLIMETERS

A 4.000 BSC 0.157 BSC
A1 2.000 BSC 0.079 BSC
B 4.000 BSC 0.157 BSC
B1 2.000 BSC 0.079 BSC
C 1.400 1.600 0.055 0.063
D 0.170 0.270 0.007 0.011
E 1.350 1.450 0.053 0.057
F 0.170 0.230 0.007 0.009
G 0.650 BSC 0.026 BSC
H 0.050 0.150 0.002 0.006
J 0.090 0.200 0.004 0.008
K 0.500 0.700 0.020 0.028
M 12   REF 12   REF
N 0.090 0.160 0.004 0.006
P 0.250 BSC 0.010 BSC
Q 1   5   1   5   
R 0.150 0.250 0.006 0.010
S 6.000 BSC 0.236 BSC
S1 3.000 BSC 0.118 BSC
V 6.000 BSC 0.236 BSC
V1 3.000 BSC 0.118 BSC
W 0.200 REF 0.008 REF
X 1.000 REF 0.039 REF

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.
3. DATUM PLANE –AB– IS LOCATED AT BOTTOM OF

LEAD AND IS COINCIDENT WITH THE LEAD
WHERE THE LEAD EXITS THE PLASTIC BODY AT
THE BOTTOM OF THE PARTING LINE.

4. DATUMS –T–, –U–, AND –Z– TO BE DETERMINED
AT DATUM PLANE –AB–.

5. DIMENSIONS S AND V TO BE DETERMINED AT
DATUM PLANE –AC–.

6. DIMENSIONS A AND B DO NOT INCLUDE MOLD
PROTRUSION.  ALLOWABLE PROTRUSION IS
0.250 (0.010) PER SIDE.  DIMENSIONS A AND B
DO INCLUDE MOLD MISMATCH AND ARE
DETERMINED AT DATUM PLANE –AB–.

7. DIMENSION D DOES NOT INCLUDE DAMBAR
PROTRUSION.  DAMBAR PROTRUSION SHALL
NOT CAUSE THE D DIMENSION TO EXCEED
0.350 (0.014).

8. MINIMUM SOLDER PLATE THICKNESS SHALL BE
0.0076 (0.0003).

9. EXACT SHAPE OF EACH CORNER IS OPTIONAL.

� �

����

DETAIL AD

DETAIL Y

4X

4X

1

5

6

11

16

10

15

20

S

S1

A

A1

–U–

T–U0.200 (0.008) ZAB
9

B

B1

–T–

V

V1

–Z–

T–U0.200 (0.008) ZAB

–AC–

–AB–

0.080 (0.003) AC

R

DETAIL AD DETAIL Y

AE AE

K

X

W

G

TOP & BOTTOM SECTION AE–AE
M

Q

�

�

C E

H
0.250 (0.010)

GAUGE
PLANE

ÉÉÉÉ
ÉÉÉÉ
ÉÉÉÉ

ÇÇÇÇ
ÇÇÇÇ
ÇÇÇÇ

F

D

NJ

–T–, –U–, –Z–

ST–US0.080 (0.003) Z SAC
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13–32 MOTOROLA ANALOG IC DEVICE DATA

FTA SUFFIX
CASE 977–01
Plastic Package
ISSUE O

DIM MIN MAX MIN MAX
INCHESMILLIMETERS

A 4.000 BSC 0.157 BSC
A1 2.000 BSC 0.079 BSC
B 4.000 BSC 0.157 BSC
B1 2.000 BSC 0.079 BSC
C 1.400 1.600 0.055 0.063
D 0.170 0.270 0.007 0.011
E 1.350 1.450 0.053 0.057
F 0.170 0.230 0.007 0.009
G 0.500 BSC 0.020 BSC
H 0.050 0.150 0.002 0.006
J 0.090 0.200 0.004 0.008
K 0.500 0.700 0.020 0.028
M 12   REF 12   REF
N 0.090 0.160 0.004 0.006
P 0.250 BSC 0.010 BSC
Q 1   5   1   5   
R 0.150 0.250 0.006 0.010
S 6.000 BSC 0.236 BSC
S1 3.000 BSC 0.118 BSC
V 6.000 BSC 0.236 BSC
V1 3.000 BSC 0.118 BSC
W 0.200 REF 0.008 REF
X 1.000 REF 0.039 REF

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.
3. DATUM PLANE –AB– IS LOCATED AT BOTTOM OF

LEAD AND IS COINCIDENT WITH THE LEAD
WHERE THE LEAD EXITS THE PLASTIC BODY AT
THE BOTTOM OF THE PARTING LINE.

4. DATUMS –T–, –U–, AND –Z– TO BE DETERMINED
AT DATUM PLANE –AB–.

5. DIMENSIONS S AND V TO BE DETERMINED AT
DATUM PLANE –AC–.

6. DIMENSIONS A AND B DO NOT INCLUDE MOLD
PROTRUSION.  ALLOWABLE PROTRUSION IS
0.250 (0.010) PER SIDE.  DIMENSIONS A AND B
DO INCLUDE MOLD MISMATCH AND ARE
DETERMINED AT DATUM PLANE –AB–.

7. DIMENSION D DOES NOT INCLUDE DAMBAR
PROTRUSION.  DAMBAR PROTRUSION SHALL
NOT CAUSE THE D DIMENSION TO EXCEED
0.350 (0.014).

8. MINIMUM SOLDER PLATE THICKNESS SHALL BE
0.0076 (0.0003).

9. EXACT SHAPE OF EACH CORNER IS OPTIONAL.

� �

����

DETAIL AD

DETAIL Y

4X

4X

1

6

7

13

19

12

18

24

S

S1

A

A1

–U–

T–U0.200 (0.008) ZAB
9

B

B1

–T–

V

V1

–Z–

T–U0.200 (0.008) ZAB

–AC–

–AB–

0.080 (0.003) AC

R

DETAIL AD

DETAIL Y

AE AE

K

X

W

G

TOP & BOTTOM

SECTION AE–AE

M

Q

�

�

C E

H
0.250 (0.010)

GAUGE
PLANE

ÉÉÉÉ
ÉÉÉÉ
ÉÉÉÉ

ÇÇÇÇ
ÇÇÇÇ
ÇÇÇÇ

F

D

NJ

–T–, –U–, –Z–

P

ST–US0.080 (0.003) Z SAC

124



 

13–33MOTOROLA ANALOG IC DEVICE DATA

N SUFFIX
CASE 1212–01
Plastic Package
(SOT–23)
ISSUE O

1

DIM MIN MAX
MILLIMETERS

A1 0.00 0.10
A2 1.00 1.30
B 0.30 0.50
C 0.10 0.25
D 2.80 3.00
E 2.50 3.10
E1 1.50 1.80
e 0.95 BSC
e1 1.90 BSC
L
L1 0.45 0.75

NOTES:
1. DIMENSIONS ARE IN MILLIMETERS.
2. INTERPRET DIMENSIONS AND TOLERANCES

PER ASME Y14.5M, 1994.
3. DATUM C IS A SEATING PLANE.

A

1

5

2 3

4

D

E1

B

L1

E

e
e1

CM0.10 C SB SA

B 5X

A2

A1S0.05

C

L

0.20 –––

H SUFFIX
CASE 1213–01
Plastic Package
(SOT–89)
ISSUE O

1

DIM MIN MAX
MILLIMETERS

A2 1.40 1.60
B 0.37 0.57
B1 0.32 0.52
C 0.30 0.50
D 4.40 4.60
D1 1.50 1.70
E ––– 4.25
E1 2.40 2.60
e 1.50 BSC
e1 3.00 BSC
L1 0.80 –––

NOTES:
1. DIMENSIONS ARE IN MILLIMETERS.
2. INTERPRET DIMENSIONS AND TOLERANCING

PER ASME Y14.5M, 1994.
3. DATUM C IS A SEATING PLANE.

A D

E1

B

L1

E

D1

e

e1

C
M0.10 C SB SA

M0.10 C SB SA

B

B1 2X

A2
C


