@ MOTOROLA
MC13156

Wideband FM IF System

The MC13156 is a wideband FM IF subsystem targeted at high WIDEBAND FM IF

performance data and analog applications. Excellent high frequency SYSTEM FOR DIGITAL AND
performance is achieved at low cost using Motorola’s MOSAIC 1.50 bipolar

process. The MC13156 has an onboard grounded collector VCO transistor ANALOG APPLICATIONS
that may be used with a fundamental or overtone crystal in single channel SEMICONDUCTOR
operation or with a PLL in multichannel operation. The mixer is useful to TECHNICAL DATA

500 MHz and may be used in a balanced—differential, or single—ended

configuration. The IF amplifier is split to accommodate two low cost

cascaded filters. RSSI output is derived by summing the output of both IF
sections. A precision data shaper has a hold function to preset the shaper for

fast recovery of new data. DW SUFFIX
Applications for the MC13156 include CT-2, wideband data links and P'-AgTA'gEP%Cl*EAGE
other radio systems utilizing GMSK, FSK or FM modulation. (SO—241)
1

® 2.0to 6.0 Vdc Operation
® Typical Sensitivity at 200 MHz of 2.0 pV for 12 dB SINAD
® RSSI Dynamic Range Typically 80 dB

® High Performance Data Shaper for Enhanced CT—2 Operation FB SUFFIX
o _ PLASTIC QFP PACKAGE
® |nternal 330 Q and 1.4 kQ Terminations for 10.7 MHz and 455 kHz Filters CASE 873

Split IF for Improved Filtering and Extended RSSI Range
® 3rd Order Intercept (Input) of =25 dBm (Input Matched)
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Device Temperature Range Package

NOTE: Pin Numbers shown for SOIC package only. Refer to Pin Assignments Table.
MC13156DW SO-24L

Tp =-40to +85°C
This device contains 197 active transistors. MC13156FB QFP
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MAXIMUM RATINGS

MC13156

Rating Pin Symbol Value Unit
Power Supply Voltage 16, 19, 22 VEE(max) —6.5 Vdc
Junction Temperature - TJ(max) 150 °C
Storage Temperature Range - Tstg —65 to +150 °C

NOTES: 1. Devices should not be operated at or outside these values. The “Recommended Operating

Conditions” table provides for actual device operation.
2. ESD data available upon request.

RECOMMENDED OPERATING CONDITIONS

Rating Pin Symbol Value Unit
Power Supply Voltage @ Ta = 25°C 4,9 Vce 0 (Ground) Vdc
—40°C < Tp < +85°C 16, 19, 22 VEE -2.0t0-6.0
Input Frequency 1,2 fin 500 MHz
Ambient Temperature Range - TA —40 to +85 °C
Input Signal Level 1,2 Vin 200 mVrms
DC ELECTRICAL CHARACTERISTICS (Ta =25°C, Vcc1 = Vece2 =0, no input signal.)
Characteristic Pin Symbol Min Typ Max Unit
Total Drain Current (See Figure 2) 19, 22 ITotal mA
VEgE =-2.0 Vdc - 4.8 -
VEg =-3.0 Vdc 3.0 5.0 8.0
VEE =-5.0 Vdc - 5.2 -
VEE =-6.0 Vdc - 5.4 -
Drain Current, 122 (See Figure 3) 22 Y] mA
VEE =-2.0 Vdc - 3.0 -
VEgE =-3.0 vVdc - 3.1 -
VEg =-5.0 vdc - 3.3 -
VEE =-6.0 Vdc - 3.4 -
Drain Current, 119 (See Figure 3) 19 19 mA
VEE =-2.0 Vdc - 1.8 -
VEg =-3.0 Vdc - 1.9 -
VEg =-5.0 vdc - 1.9 -
VEg =-6.0 Vdc - 2.0 -
DATA SLICER (Input Voltage Referenced to Vg = —3.0 Vdc, no input signal; See Figure 15.)
Input Threshold Voltage (High Vjp) 15 V15 1.0 1.1 1.2 Vdc
Output Current (Low Vijp) 17 117 - 1.7 - mA
Data Slicer Enabled (No Hold)
V15> 1.1Vdc
V18 =0 Vdc
AC ELECTRICAL CHARACTERISTICS (Tp =25°C, VEg =-3.0 Vdc, fRg = 130 MHz, f o = 140.7 MHz, Figure 1 test
circuit, unless otherwise specified.)
Characteristic Pin Symbol Min Typ Max Unit
12 dB SINAD Sensitivity (See Figures 17, 25) 1,14 - - -100 - dBm
fin = 144.45 MHz; fjod = 1.0 kHz; fgey = 75 kHz
MIXER
Conversion Gain 1,3 - - 22 - dB
Pin =—-37 dBm (Figure 4)
Mixer Input Impedance 1,2 Rp - 1.0 - kQ
Single—Ended (Table 1) Cp - 4.0 - pF
Mixer Output Impedance 3 - - 330 - Q
IF AMPLIFIER SECTION
IF RSSI Slope (Figure 6) 20 - 0.2 0.4 0.6 HA/dB
IF Gain (Figure 5) 5,8 - - 39 - dB
Input Impedance 5 - - 1.4 - kQ
Output Impedance 8 - - 290 - Q
8-291
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MC13156

AC ELECTRICAL CHARACTERISTICS (continued) (Ta =25°C, VEg =-3.0 Vdc, fRg = 130 MHz, f o = 140.7 MHz, Figure 1 test
circuit, unless otherwise specified.)

Characteristic | Pin ‘ Symbol | Min | Typ | Max ‘ Unit |

LIMITING AMPLIFIER SECTION

Limiter RSSI Slope (Figure 7) 20 - 0.2 0.4 0.6 pA/dB

Limiter Gain - - - 55 - dB

Input Impedance 10 - - 14 - kQ
CARRIER DETECT

Output Current — Carrier Detect (High Vijp) 21 - - 0 - HA

Output Current — Carrier Detect (Low Vi) 21 - - 3.0 - mA

Input Threshold Voltage — Carrier Detect 20 - 0.9 1.2 1.4 Vdc

Input Voltage Referenced to VEg = -3.0 Vdc

Figure 1. Test Circuit ~ Local
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NOTES: 1. TR 1 Coilcraft 1:4 impedance transformer.
2.V is DC Ground.
3. 1.5 pH variable shielded inductor:
Toko Part # 292SNS-T1373 or Equivalent.
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MC13156

Figure 2. Total Drain Current versus Supply
Voltage and Temperature
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Figure 4. Mixer Gain versus Input Signal Level
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Figure 8. MC13156DW Internal Circuit Schematic
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MC13156

CIRCUIT DESCRIPTION

General

The MC13156 is a low power single conversion wideband
FM receiver incorporating a split IF. This device is designated
for use as the backend in digital FM systems such as CT-2
and wideband data links with data rates up to 500 kbaud. It
contains a mixer, oscillator, signal strength meter drive, IF
amplifier, limiting IF, quadrature detector and a data slicer
with a hold function (refer to Figure 8, Simplified Internal
Circuit Schematic).

Current Regulation
Temperature compensating voltage independent current
regulators are used throughout.

Mixer

The mixer is a double—balanced four quadrant multiplier
and is designed to work up to 500 MHz. It can be used in
differential or in single—ended mode by connecting the other
input to the positive supply rail.

Figure 4 shows the mixer gain and saturated output
response as a function of input signal drive. The circuit used
to measure this is shown in Figure 1. The linear gain of the
mixer is approximately 22 dB. Figure 9 shows the mixer gain
versus the IF output frequency with the local oscillator of
150 MHz at 100 mVrms LO drive level. The RF frequency is
swept. The sensitivity of the IF output of the mixer is shown in
Figure 10 for an RF input drive of 10 mVrms at 140 MHz and
IF at 10 MHz.

The single—ended parallel equivalent input impedance of
the mixer is Rp ~ 1.0 kQ and Cp ~ 4.0 pF (see Table 1 for
details). The buffered output of the mixer is internally loaded
resulting in an output impedance of 330 Q.

Local Oscillator

The on—chip transistor operates with crystal and LC
resonant elements up to 220 MHz. Series resonant, overtone
crystals are used to achieve excellent local oscillator stability.
3rd overtone crystals are used through about 65 to 70 MHz.
Operation from 70 MHz up to 180 MHz is feasible using the
on—chip transistor with a 5th or 7th overtone crystal. To
enhance operation using an overtone crystal, the internal
transistor’s bias is increased by adding an external resistor
from Pin 23 to VEg. —10 dBm of local oscillator drive is
needed to adequately drive the mixer (Figure 10).

The oscillator configurations specified above, and two
others using an external transistor, are described in the
application section:

1) A 133 MHz oscillator multiplier using a 3rd overtone
crystal, and

2) A 307.8to 309.3 MHz manually tuned, varactor controlled
local oscillator.

RSSI
The Received Signal Strength Indicator (RSSI) output is a
current proportional to the log of the received signal

amplitude. The RSSI current output is derived by summing
the currents from the IF and limiting amplifier stages. An
external resistor at Pin 20 sets the voltage range or swing of
the RSSI output voltage. Linearity of the RSSI is optimized by
using external ceramic or crystal bandpass filters which have
an insertion loss of 8.0 dB. The RSSI circuit is designed to
provide 70+ dB of dynamic range with temperature
compensation (see Figures 6 and 7 which show RSSI
responses of the IF and Limiter amplifiers). Variation in the
RSSI output current with supply voltage is small (see
Figure 11).

Carrier Detect

When the meter current flowing through the meter load
resistance reaches 1.2 Vdc above ground, the comparator
flips, causing the carrier detect output to go high. Hysteresis
can be accomplished by adding a very large resistor for
positive feedback between the output and the input of the
comparator.

IF Amplifier

The first IF amplifier section is composed of three
differential stages with the second and third stages
contributing to the RSSI. This section has internal dc
feedback and external input decoupling for improved
symmetry and stability. The total gain of the IF amplifier block
is approximately 39 dB at 10.7 MHz. Figure 5 shows the gain
and saturated output response of the IF amplifier over
temperature, while Figure 12 shows the IF amplifier gain as a
function of the IF frequency.

The fixed internal input impedance is 1.4 kQ. Itis designed
for applications where a 455 kHz ceramic filter is used and no
external output matching is necessary since the filter requires
a 1.4 kQ source and load impedance.

For 10.7 MHz ceramic filter applications, an external
430 Q resistor must be added in parallel to provide the
equivalent load impedance of 330 Q that is required by the
filter; however, no external matching is necessary at the input
since the mixer output matches the 330 Q source impedance
of the filter. For 455 kHz applications, an external 1.1 kQ
resistor must be added in series with the mixer output to
obtain the required matching impedance of 1.4 kQ of the filter
input resistance. Overall RSSI linearity is dependent on
having total midband attenuation of 12 dB (6.0 dB insertion
loss plus 6.0 dB impedance matching loss) for the filter. The
output of the IF amplifier is buffered and the impedance is
290 Q.

Limiter

The limiter section is similar to the IF amplifier section
except that four stages are used with the last three
contributing to the RSSI. The fixed internal input impedance
is 1.4 kQ. The total gain of the limiting amplifier section is
approximately 55 dB. This IF limiting amplifier section
internally drives the quadrature detector section.

MOTOROLA ANALOG IC DEVICE DATA
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Figure 9. Mixer Gain versus IF Frequency

Figure 10. Mixer IF Output Level versus
Local Oscillator Input Level
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Quadrature Detector

The quadrature detector is a doubly balanced four
quadrant multiplier with an internal 5.0 pF quadrature
capacitor to couple the IF signal to the external parallel RLC
resonant circuit that provides the 90 degree phase shift and
drives the quadrature detector. A single pin (Pin 13) provides
for the external LC parallel resonant network and the internal
connection to the quadrature detector.

The bandwidth of the detector allows for recovery of
relatively high data rate modulation. The recovered signal is
converted from differential to single ended through a
push—pull NPN/PNP output stage. Variation in recovered
audio output voltage with supply voltage is very small (see
Figure 13). The output drive capability is approximately
+9.0 PA for a frequency deviation of +75 kHz and 1.0 kHz
modulating frequency (see Application Circuit).

Data Slicer

The data slicer input (Pin 15) is self centering around 1.1 V
with clamping occurring at 1.1 + 0.5 Vpe Vdc. Itis designed to
square up the data signal. Figure 14 shows a detailed
schematic of the data slicer.

The Voltage Regulator sets up 1.1 Vdc on the base of
Q12, the Differential Input Amplifier. There is a potential of
1.0 Vpe on the base—collector of transistor diode Q11 and
2.0 Vpe on the base—collector of Q10. This sets up a 1.5 Vpe
(~ 1.1 vdc) on the node between the 36 kQ resistors which is
connected to the base of Q12. The differential output of the
data slicer Q12 and Q13 is converted to a single—ended
output by the Driver Circuit. Additional circuitry, not shown in
Figure 14, tends to keep the data slicer input centered at
1.1 Vdc as input signal levels vary.

The Input Diode Clamp Circuit provides the clamping at
1.0 Vpe (0.75 Vdc) and 2.0 Vpe (1.45 Vdc). Transistor diodes
Q7 and Q8 are on, thus, providing a 2.0 Vpe potential at the
base of Q1. Also, the voltage regulator circuit provides a
potential of 2.0 Vbe on the base of Q3 and 1.0 Vpe on the
emitter of Q3 and Q2. When the data slicer input (Pin 15) is

pulled up, Q1 turns off; Q2 turns on, thereby clamping the
input at 2.0 Vpe. On the other hand, when Pin 15 is pulled
down, Q1 turns on; Q2 turns off, thereby clamping the input at

The recovered data signal from the quadrature detector is
ac coupled to the data slicer via an input coupling capacitor.
The size of this capacitor and the nature of the data signal
determine how faithfully the data slicer shapes up the
recovered signal. The time constant is short for large peak to
peak voltage swings or when there is a change in dc level at
the detector output. For small signal or for continuous bits of
the same polarity which drift close to the threshold voltage,
the time constant is longer. When centered there is no input
current allowed, which is to say, that the input looks high in
impedance.

Another unique feature of the data slicer is that it responds
to various logic levels applied to the Data Slicer Hold Control
pin (Pin 18). Figure 15 illustrates how the input and output
currents under “no hold” condition relate to the input voltage.
Figure 16 shows how the input current and input voltage
relate for both the “no hold” and “hold” condition.

The hold control (Pin18) does three separate tasks:

1) With Pin 18 at 1.0 Vpe or greater, the output is shut off
(sets high). Q19 turns on which shunts the base drive
from Q20, thereby turning the output off.

2) With Pin 18 at 2.0 Ve or greater, internal clamping diodes
are open circuited and the comparator input is shut off and
effectively open circuited. This is accomplished by turning
off the current source to emitters of the input differential
amplifier, thus, the input differential amplifier is shut off.

3) When the input is shut off, it allows the input capacitor to
hold its charge during transmit to improve recovery at the
beginning of the next receive period. When it is turned on,
it allows for very fast charging of the input capacitor for
quick recovery of new tuning or data average. The above
features are very desirable in a TDD digital FM system.

MOTOROLA ANALOG IC DEVICE DATA
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Figure 14. Data Slicer Circuit
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Figure 17. MC13156DW Application Circuit
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NOTES: 1.0.1 pH Variable Shielded Inductor: Coilcraft part # M1283—A or equivalent.

2.10.7 MHz Ceramic Filter: Toko part # SK107M5-A0-10X or Murata Erie part # SFE10.7MHY-A.

3.1.5 pH Variable Shielded Inductor: Toko part # 292SNS-T1373.
4.3rd Overtone, Series Resonant, 25 PPM Crystal at 44.585 MHz.
5.0.814 pH Variable Shielded Inductor: Coilcraft part # 143-18J12S.
6.0.146 puH Variable Inductor: Coilcraft part # 146—-04J08.
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Figure 18. MC13156DW Circuit Side Component Placement
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APPLICATIONS INFORMATION

Component Selection

The evaluation PC board is designed to accommodate
specific components, while also being versatile enough to
use components from various manufacturers and coil types.
Figures 18 and 19 show the placement for the components
specified in the application circuit (Figure 17). The
applications circuit schematic specifies particular
components that were used to achieve the results shown in
the typical curves and tables but equivalent components
should give similar results.

Input Matching Networks/Components

The input matching circuit shown in the application circuit
schematic is passive high pass network which offers effective
image rejection when the local oscillator is below the RF input
frequency. Silver mica capacitors are used for their high Q
and tight tolerance. The PC board is not dedicated to any
particular input matching network topology; space is provided
for the designer to breadboard as desired.

Alternate matching networks using 4:1 surface mount
transformers or BALUNSs provide satisfactory performance.
The 12 dB SINAD sensitivity using the above matching
networks is typically =100 dBm for fjmoq = 1.0 kHz and
fdev = £75 kHz at fjN =144.45 MHz and fogc = 133.75 MHz
(see Figure 25).

It is desirable to use a SAW filter before the mixer to
provide additional selectivity and adjacent channel rejection
and improved sensitivity. The SAW filter should be designed
to interface with the mixer input impedance of approximately
1.0 kQ. Table 1 displays the series equivalent single—ended
mixer input impedance.

Local Oscillators

VHF Applications — The local oscillator circuit shown in the
application schematic utilizes a third overtone crystal and an
RF transistor. Selecting a transistor having good phase noise
performance is important; a mandatory criteria is for the

device to have good linearity of beta over several decades of
collector current. In other words, if the low current beta is
suppressed, it will not offer good 1/f noise performance. A
third overtone series resonant crystal having at least 25 ppm
tolerance over the operating temperature is recommended.
The local oscillator is an impedance inversion third overtone
Colpitts network and harmonic generator. In this circuit a 560
to 1.0 kQ resistor shunts the crystal to ensure that it operates
in its overtone mode; thus, a blocking capacitor is needed to
eliminate the dc path to ground. The resulting parallel LC
network should “free-run” near the crystal frequency if a
short to ground is placed across the crystal. To provide
sufficient output loading at the collector, a high Q variable
inductor is used that is tuned to self resonate at the 3rd
harmonic of the overtone crystal frequency.

The on—chip grounded collector transistor may be used for
HF and VHF local oscillator with higher order overtone
crystals. Figure 20 shows a 5th overtone oscillator at
93.3 MHz and Figure 21 shows a 7th overtone oscillator at
148.3 MHz. Both circuits use a Butler overtone oscillator
configuration. The amplifier is an emitter follower. The crystal
is driven from the emitter and is coupled to the high
impedance base through a capacitive tap network. Operation
at the desired overtone frequency is ensured by the parallel
resonant circuit formed by the variable inductor and the tap
capacitors and parasitic capacitances of the on—chip
transistor and PC board. The variable inductor specified in
the schematic could be replaced with a high tolerance, high Q
ceramic or air wound surface mount component if the other
components have good tolerances. A variable inductor
provides an adjustment for gain and frequency of the
resonant tank ensuring lock up and startup of the crystal
oscillator. The overtone crystal is chosen with ESR of
typically 80 Q and 120 Q maximum; if the resistive loss in the
crystal is too high, the performance of the oscillator may be
impacted by lower gain margins.

Table 1. Mixer Input Impedance Data
(Single—ended configuration, Vcc = 3.0 Vdc, local oscillator drive = 100 mVrms)

Series Equivalent Parallel Parallel
Complex Impedance Resistance Capacitance
Frequency (R +jX) Rp Cp
(MHz) Q) Q@ (PF)
90 190 -j380 950 4.7
100 160 —j360 970 4.4
110 130 -j340 1020 4.2
120 110 -j320 1040 4.2
130 97 —j300 1030 4.0
140 82 —j280 1040 4.0
150 71-j270 1100 4.0
160 59 —j260 1200 3.9
170 52 —j240 1160 3.9
180 44 —j230 1250 3.8
190 38-j220 1300 3.8

MOTOROLA ANALOG IC DEVICE DATA
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A series LC network to ground (which is Vc ) is comprised
of the inductance of the base lead of the on—chip transistor
and PC board traces and tap capacitors. Parasitic
oscillations often occur in the 200 to 800 MHz range. A small
resistor is placed in series with the base (Pin 24) to cancel the
negative resistance associated with this undesired mode of
oscillation. Since the base input impedance is so large a
small resistor in the range of 27 to 68 Q has very little effect
on the desired Butler mode of oscillation.

The crystal parallel capacitance, Cq, provides a feedback
path that is low enough in reactance at frequencies of 5th
overtone or higher to cause trouble. Cg has little effect near
resonance because of the low impedance of the crystal
motional arm (Rm—Lm—Cm). As the tunable inductor which
forms the resonant tank with the tap capacitors is tuned off
the crystal resonant frequency, it may be difficult to tell if the
oscillation is under crystal control. Frequency jumps may
occur as the inductor is tuned. In order to eliminate this
behavior an inductor (Lg) is placed in parallel with the crystal.
Lo is chosen to resonant with the crystal parallel capacitance
(Cp) at the desired operation frequency. The inductor
provides a feedback path at frequencies well below
resonance; however, the parallel tank network of the tap
capacitors and tunable inductor prevent oscillation at these
frequencies.

UHF Application

Figure 22 shows a 318.5 to 320 MHz receiver which drives
the mixer with an external varactor controlled (307.8 to
309.3 MHz) LC oscillator using an MPS901 (RF low power
transistor in a TO-92 plastic package; also MMBR901 is
available in a SOT-23 surface mount package). With the
50 kQ 10 turn potentiometer this oscillator is tunable over a
range of approximately 1.5 MHz. The MMBV909L is a low

voltage varactor suitable for UHF applications; it is a dual
back-to-back varactor in a SOT-23 package. The input
matching network uses a 1:4 impedance matching
transformer (Recommended sources are Mini—Circuits and
Coilcraft).

Using the same IF ceramic filters and quadrature detector
circuit as specified in the applications circuit in Figure 17, the
12 dB SINAD performance is —95 dBm for a fmod = 1.0 kHz
sinusoidal waveform and fgey +40 kHz.

This circuit is breadboarded using the evaluation PC board
shown in Figures 32 and 33. The RF ground is V¢ and path
lengths are minimized. High quality surface mount
components were used except where specified. The
absolute values of the components used will vary with layout
placement and component parasitics.

RSSI Response

Figure 26 shows the full RSSI response in the application
circuit. The 10.7 MHz, 110 kHz wide bandpass ceramic filters
(recommended sources are TOKO part # SK107M5-A0-10X
or Murata Erie SFE10.7MHY-A) provide the correct
bandpass insertion loss to linearize the curve between the
limiter and IF portions of RSSI. Figure 25 shows that limiting
occurs at an input of =100 dBm. As shown in Figure 26, the
RSSI output linear from —100 dBm to —30 dBm.

The RSSI rise and fall times for various RF input signal
levels and R20 values are measured at Pin 20 without 10 nF
filter capacitor. A 10 kHz square wave pulses the RF input
signal on and off. Figure 27 shows that the rise and fall times
are short enough to recover greater than 10 kHz ASK data;
with a wider IF bandpass filters data rates up to 50 kHz may
be achieved. The circuit used is the application circuit in
Figure 17 with no RSSI output filter capacitor.

Figure 20. MC13156DW Application Circuit
fRE = 104 MHz; f| o = 93.30 MHz
5th Overtone Crystal Oscillator @)

104 MHz

RF Input

To Filter

[ L

+
» T 10

NOTES: 1. 0.1 pH Variable Shielded Inductor: Coilcraft part # M1283—A or equivalent.

2. Capacitors are Silver Mica.

3. 5th Overtone, Series Resonant, 25 PPM Crystal at 93.300 MHz.
4.0.135 pH Variable Shielded Inductor: Coilcraft part # 146—05J08S or equivalent.
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Figure 21. MC13156DW Application Circuit
fRE = 159 MHz; f| o = 148.30 MHz
7th Overtone Crystal Oscillator

159 MHz
RF Input
=
To IF Filter : : Vee
: u————
~N—d
Lb—__- -
NOTES: 1.0.08 pH Variable Shielded Inductor: Toko part # 292SNS—-T1365Z or equivalent.
2. Capacitors are Silver Mica.
3. 7th Overtone, Series Resonant, 25 PPM Crystal at 148.300 MHz.
4.76 nH Variable Shielded Inductor: Coilcraft part # 150—03J08S or equivalent.
Figure 22. MC13156DW Varactor Controlled LC Oscillator (2)
50 k 47k
_L+ Vwco
T 10p
4.7k = 01lp
———————————— 1.0M H
r -i MPS901 6.8p —
3185t0 (W i |

1.4 Transformer

‘szlp flﬂ

RF Input i 20p ; o)
SMA | I { MMBV909L
| == 24p
iy =i ) 12k |— 3
- 185nH
+— |
= 1.0n

307.8-309.3 MHz
LC Varactor
Controlled Oscillator Ve =3.3 Vde (Reg)

NOTES: 1. 1:4 Impedance Transformer: Mini—Circuits.
2.50 k Potentiometer, 10 turns.
3. Spring Coil; Coilcraft AO5T.
4. Dual Varactor in SOT-23 Package.
5. All other components are surface mount components.
6. Ferrite beads through loop of 24 AWG wire.
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45 MHz Narrowband Receiver

The above application examples utilize a 10.7 MHz IF. In
this section a narrowband receiver with a 455 kHz IF will be
described. Figure 23 shows a full schematic of a 45 MHz
receiver that uses a 3rd overtone crystal with the on—chip
oscillator transistor. The oscillator configuration is similar to
the one used in Figure 17; itis called an impedance inversion
Colpitts. A 44.545 MHz 3rd overtone, series resonant crystal
is used to achieve an IF frequency at 455 kHz. The ceramic
IF filters selected are Murata Erie part # SFG455A3. 1.2 kQ
chip resistors are used in series with the filters to achieve the
terminating resistance of 1.4 kQ to the filter. The IF
decoupling is very important; 0.1 puF chip capacitors are used
at Pins 6, 7, 11 and 12. The quadrature detector tank circuit
uses a 455 kHz quadrature tank from Toko.

The 12 dB SINAD performance is =109 dBm for a fmod =
1.0 kHz and a fgey = +4.0 kHz. The RSSI dynamic range is
approximately 80 dB of linear range (see Figure 24).

Receiver Design Considerations

The curves of signal levels at various portions of the
application receiver with respect to RF input level are shown
in Figure 28. This information helps determine the network
topology and gain blocks required ahead of the MC13156 to
achieve the desired sensitivity and dynamic range of the
receiver system. In the application circuit the input third order
intercept (IP3) performance of the system is approximately
—25 dBm (see Figure 29).

Figure 23. MC13156DW Application Circuit at 45 MHz

45 Hz 33p
RF Input >—) '

SMA | 1005 =

(2) 455 kHz
Ceramic
Filter

-1 (6)

1.8 uH
o)

R
Il.O 1)

(4) 3rd OT
XTAL
470K g 44.545

MHz

Carrier
Detect

RSSI
Output

(2) 455 kHz

Ve 0—s Ceramic
Filter

Data Slicer
Hold

O

Data
© Output

Audio To
C-Message
Filter and
Amp.

T | G 40 Vee=20t050Vde
I

NOTES: 1.0.33 pH Variable Shielded Inductor: Coilcraft part # 7M3-331 or equivalent.

2. 455 kHz Ceramic Filter: Murata Erie part # SFG455A3.
3. 455 kHz Quadrature Tank: Toko part # 7MC8128Z.

4. 3rd Overtone, Series Resonant, 25 PPM Crystal at 44.540 MHz.
5. 0.416 pH Variable Shielded Inductor: Coilcraft part # 143-10J12S.

6. 1.8 pH Molded Inductor.
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Figure 24. RSSI Output Voltage
versus Input Signal Level

MC13156

Figure 25. S + N/N versus RF Input Signal Level

18 10 |
S+N
=
w14 Vee =5.0Vd
o - cc=».uvdc
2 // fRF = 45.00 MHz z 0 N fdoy = +75 kHz
a 12 Ve =2.0Vde — = fmod = 1.0 kHz
o cc = N mod
i 12 dB SINAD @ -109 dBm = -20 AN fin=144.45 MHz ]
2 10 (0.8 pvrms) — ¥ \ (See Figure 17)
5 / (See Figure 23) Y 3
N
© 08 \
3
Q
0.4 -50 b
-120 -100 -80 -60 -40 -20 0 20 -110 -100 -90 -8 -70 -60 -50 -40 -30 -20
SIGNAL INPUT LEVEL (dBm) RF INPUT SIGNAL (dBm)
Figure 26. RSSI Output Voltage Figure 27. RSSI Output Rise and Fall Times
versus Input Signal Level versus RF Input Signal Level
14 — - 35 | |
> B i @22k
— » 30 Y r =
g = 1 f | B @2k
= S W I Ot @47k |
w o025
o 10 7 2 g / / Ut @47k
= T UL W M t @100k |
<) 2 Y Y t @ 100k
> 0.8 < v v v
5 / - B 15HHH
e Ve =5.0vde » y v —
E 06 / fo=144455MHz & / / / /
s] flo = 133.755 MHz 2 10HHH o ) v
a Low Loss 10.7 MHz = v Y r W
@ 04 V4 Ceramic Filter = 50 \ \
" - N N N N
- (See Figure 17) < ¥ v \% \f
0.2 | | - 0 W N
-120 -100 -80 -60 -40 -20 0 0 -20 -40 —60 -80
SIGNAL INPUT LEVEL (dBm) RF INPUT SIGNAL LEVEL (dBm)
Figure 28. Signal Levels versus Figure 29. 1.0 dB Compression Pt. and Input
RF Input Signal Level Third Order Intercept Pt. versus Input Power
0 | | I 10 | | |
LO Level =-2.0 dBm IF Output Ve =5.0vde 1/
-10 — (See Figure 17 f = = OF 7 —1444MHz —T 1.0dB Comp.Pt.
e /fl.:imiter In ~ g fr2 = 144.5 MHz = 237 dam yf 1P3 =25 6B
~ A~ S -1or 4
-20 v = = flo = 133.75 MHz 7
£ // /// / G 201~ PLOZ-20dBm =
3 30 - / v = (See Figure 17) / /
P~ // // / 2 -3 4 s
w i e = /
= 40 7 o> / /
5 ¢ v 3 40
o / / w v /
-50 v //' & 50 //
e / g / /
60 7 7 -60 f
// / v 7/
-70 / 7 / /
-100 =90 -80 =70 -60 -50 -40 -30 -100 -80 -60 -40 -20 0
RF INPUT SIGNAL LEVEL (dBm) RF INPUT POWER (dBm)
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BER TESTING AND PERFORMANCE

Description

The test setup shown in Figure 30 is configured so that the
function generator supplies a 100 kHz clock source to the bit
error rate tester. This device generates and receives a
repeating data pattern and drives a 5 pole baseband data
filter. The filter effectively reduces harmonic content of the
baseband data which is used to modulate the RF generator
which is running at 144.45 MHz. Following processing of the
signal by the receiver (MC13156), the recovered baseband
sinewave (data) is AC coupled to the data slicer. The data
slicer is essentially an auto—threshold comparator which
tracks the zero crossing of the incoming sinewave and
provides logic level data at its ouput. Data errors associated
with the recovered data are collected by the bit error rate
receiver and displayed.

Bit error rate versus RF signal input level and IF filter
bandwidth are shown in Figure 31. The bit error rate data was
taken under the following test conditions:

» Data rate = 100 kbps

« Filter cutoff frequency set to 39% of the data rate or 39 kHz.
* Filter type is a 5 pole equal-ripple with 0.5° phase error.

* Vcc =4.0Vdc

» Frequency deviation = +32 kHz.

Figure 31. Bit Error Rate versus RF
Input Signal Level and IF Bandpass Filter

10-1 _
—— Vee =4.0Vde —]
Data Pattern = 2E09 Prbs NRZ —|
w N~ Baseband Filter f; =50 kHz ~=—
s 10-3L NSO fdev = £32 kHz ]
o E IF Filter BW S
e F 110 kHz i N—
o
L N N =
E 2 N F Filter BW ——
m 1
o 1075 \_ 230 kHz
W \
@ \
107
-90 -85 -80 -75 -70

RF INPUT SIGNAL LEVEL (dBm)

Evaluation PC Board

The evaluation PCB is very versatile and is intended to be
used across the entire useful frequency range of this device.
The center section of the board provides an area for
attaching all SMT components to the circuit side and radial
leaded components to the component ground side (see
Figures 32 and 33). Additionally, the peripheral area
surrounding the RF core provides pads to add supporting
and interface circuitry as a particular application dictates.

Figure 30. Bit Error Rate Test Setup

Function Generator Bit Error Rate Tester RF Generator
Wavetek Model No. 164 HP3780A or Equivalent HP8640B
Gen Rer Rer
Clock Clock Clock Data Generator Modulation RF
Out Input Input Input Input Input Output
5 Pole
Bandpass
Filter
Data Slicer Mixer
Output Input
MC13156
uuT
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Figure 32. Circuit Side View
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Figure 33. Ground Side View

~ MC13156DW
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Tape and Reel Options

In Brief . . .

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.

MOTOROLA ANALOG IC DEVICE DATA
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Tape and Reel Configurations

Mechanical Polarization

SOIC and Micro-8 PLCC DEVICES
DEVI.CES Typical
Typica EEEEEEEEE
D DO DD DD D !
aEE :|i: :‘ SO d @/‘j:)@
g F|[EF][dE] D PIN 1

'
T

S 7
User Direction of Feed =
User Direction of Feed

DPAK and D2PAK
DEVICES

Typical

R R R A

4}4}@4}

[——1

\/

User Direction of Feed

SOT-23 (5 Pin) SOT-89 (3 Pin) SOT-89 (5 Pin)
DEVICES DEVICES DEVICES
Typical Typical Typical

o O O O O O O O
] i
NI
_— > > —_ >
User Direction of Feed User Direction of Feed User Direction of Feed
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Tape and Reel Configurations  (continued)

TO-92 Reel Styles
STYLEA

(Preferred) STYLEE

Carrier Strip Carrier Strip

Flat Side
Adhesive Tape

Feed Feed L

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

TO-92 Ammo Pack Styles
STYLEP

(Preferred) STYLEM
Adhesive Tape On Adhesive Tape On
Top Side

Top Side

Flat Side

Rounded Side e \
Carrier Carrier
Strip Strip
Rounded side of transistor and Flat side of transistor and
Label adhesive tape visible. Label adhesive tape visible.
Style P ammo pack is equivalent to Styles A and B of reel pack Style M ammo pack is equivalent to Style E of reel
pack dependent on feed orientation from box.

dependent on feed orientation from box.

TO-92 EIA Radial Tape in Fan Fold Box or On Reel

H2A
A ~l
/ Y
’ <

H v 1 [
\ ’
/]
M ¢
A
U oLl ou W (W Y| L 1
Oo—--® © q>§< *"E\r l

—>{ F2 [

|4’| s

=

o

P1
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Tape and Reel Information Table

Tape Width Devices (1) Reel Size Device
Package (mm) per Reel (inch) Suffix
S0O-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 Totre 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
onthe 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
cantolerate at a given operating ambient temperature can be
found from the equation:

where:
PD(TA)

TJ(max)

TA

ReJA(Typ)

PD(TA) =

TImax) — TA
RBJA(Typ)

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.
Maximum operating Junction Temperature
as listed in the Maximum Ratings Section.
See individual data sheets for Tjmax)
information.

Maximum desired operating Ambient
Temperature

Typical Thermal Resistance Junction-to-
Ambient

MOTOROLA ANALOG IC DEVICE DATA
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Case Outline Dimensions

LP, P, Z SUFFIX
CASE 29-04
Plastic Package NOTES:
(TO-226AAITO-92) 1. ellrﬁr’uwsgglzm AND TOLERANCING PER ANSI
ISSUE AD 2. CONTROLLING DIMENSION: INCH.
3. CONTOUR OF PACKAGE BEYOND DIMENSION R
A IS UNCONTROLLED.
) rB 4. DIMENSION F APPLIES BETWEEN P AND L.
l ] DIMENSION D AND J APPLY BETWEEN L AND K
L MINIMUM. LEAD DIMENSION IS UNCONTROLLED
R l IN' P AND BEYOND DIMENSION K MINIMUM.
\
T p A
— __f L INCHES MILLIMETERS
E DIM| MIN_ | MAX | MIN | MAX
EEAA{,'QG Il o Y K A | 0475 [ 0205 | 445 | 520
1 B | 0170 | 0210 | 432 | 533
2 i | C | 0125 | 0165 | 318 | 419
3 D | 0016 | 0022 | 041 | 055
F | 0016 | 0019 [ 041 | 048
M D G | 0045 [ 0055 | 115 | 1.39
qu— G H | 0095 | 0105 | 242 | 266
> J | 0015 [ 0020 [ 039 | 050
e B = @ J K [ 050 | —[1270 | —
L 0250 [ — | 635 [ —
—>| \ |<— -C ]r N | 0080 | 0105 | 204 | 2.66
:l__ Pl — o0 [ — 1 25
A SECTION X-X R| 0115 | — | 203 | —
Ly N v o [ — [ 343 —
—>| N <—T
KC, T SUFFIX
CASE 221A-06
Plastic Package —T_| SEATING
ISSUE Y PLANE
—>{ Cre—o NOTES:
— 1. DIMENSIONING AND TOLERANCING PER ANSI

| —
o
w

®

T

N <—

D3pL
|| 0250010@[8 @|Y]

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

INCHES MILLIMETERS
| DIM| MIN MAX MIN | MAX
A | 0560 | 0625 | 1423 | 15.87
B | 0380 | 0.420 9.66 | 10.66
C | 0.140 | 0.190 3.56 4.82
D | 0.020 | 0.045 0.51 114
F | 0139 | 0.155 3.53 3.93
G 0.100 BSC 2.54 BSC
H — | 0280 — 7.11
J | 0012 | 0.045 0.31 114
K | 0500 | 0580 | 12.70 | 14.73
L | 0045 | 0.070 115 177
N 0.200 BSC 5.08 BSC
Q | 0100 | 0.135 2.54 3.42
R | 0080 | 0.115 2.04 2.92
S | 0.020 | 0.055 051 1.39
T | 0235 | 0.255 5.97 6.47
U | 0.000 | 0.050 0.00 1.27
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TH SUFFIX
CASE 314A-03
Plastic Package

G SEATING NOTES:
ISSUE D PLANE 1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
l«— B—> —>{ C f=— 2. CONTROLLING DIMENSION: INCH.
3. DIMENSION D DOES NOT INCLUDE
@Q E > = INTERCONNECT BAR (DAMBAR) PROTRUSION.
OPTIONAL i DIMENSION D INCLUDING PROTRUSION SHALL
% T CHAMFER \ NOT EXCEED 0.043 (1.092) MAXIMUM.
INCHES MILLIMETERS
? A * | DIM[ MIN | MAX | MIN | MAX
u F A | 0572 | 0.613 14529 |15570
L K B | 0390 | 0415 | 9.906 |10541
v C | 0170 | 0180 | 4.318 | 4572
D | 0.025 | 0.038 | 0.635 | 0.965
E | 0.048 | 0055 | 1.219 | 1.397
) F | 0570 | 0585 |14.478 [14.859
i G | 0067BSC 1.702 BSC
G Lsx J J | 0015 [ 0025 | 0.381 | 0635
K | 0730 | 0.745 [18.542 |18.923
5x D —> S L | 0320 | 0365 | 8128 | 92711
0 | 0140 | 0.153 | 3556 | 3.886
|€B| 0.014(0.356)®|T|P @| S | 0210 | 0260 | 5334 | 6.604
U | 0468 | 0505 |11.888 [12.827
NOTES:
(T:’ATSVEssLiZEDC(E l«— B —>] —> C (= 1. DIMENSIONING AND TOLERANCING PER ANSI
- Y14.5M, 1982.
Plastic Package 2Q P TIONAL E—> [=— 2. CONTROLLING DIMENSION: INCH.
- 3. DIMENSION D DOES NOT INCLUDE
ISSUE J N INTERCONNECT BAR (DAMBAR) PROTRUSION.
DIMENSION D INCLUDING PROTRUSION SHALL
[ NOT EXCEED 0.043 (1.092) MAXIMUM.
A INCHES MILLIMETERS
s | DIM| MIN | MAX | MIN | MAX
\% A | 0572 | 0.613 [14529 [15570
B | 0390 | 0415 | 9.906 [10541
c | 0170 | 0180 | 4318 | 4572
A D | 0025 | 0.038 | 0.635 | 0.965
E | 0048 [ 0085 | 1.219 | 1307
1 F | 0850 | 0985 [21.590 [23.749
G | 0067BSC 1.702BSC
s H | 0.166BSC 4.216 BSC
J | 0015 [ 0025 | 0.381 | 0635
5% J K | 0.900 | 1.100 |22.860 |27.940
L [ 0320 | 0365 | 8128 | 9271
G |$|0-24(0-610)@|T| H f=— N | 03208sC 8.128BSC
Q | 0140 [ 0.153 | 3556 | 3.886
N> S| — o060 | — [15748
U | 0468 | 0505 |11.888 |12.827
V| — 0735 | — [18669
—T- SEQL'@‘G W [ 0090 [ 0.110 [ 2.286 [ 2794
T SUFFIX m B ] seanne
CASE 314C-01
Plastic Package I:I@ IJ - C =~
ISSUE A _’I ~—E NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
A Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
3. DIMENSION D DOES NOT INCLUDE
INTERCONNECT BAR (DAMBAR) PROTRUSION.
12345 DIMENSION D INCLUDING PROTRUSION SHALL
T NOT EXCEED 10.92 (0.043) MAXIMUM.
L INCHES MILLIMETERS
1 | DIM[ MIN | MAX | MIN | MAX
l A | 0610 | 0625 | 1559 | 1588
5 K B | 0380 | 0420 | 9.65 | 1067
c | o160 | 0190 | 406 | 483
D [ 0020 [ 0040 | 051 1.02
E | 0035 [ 0055 | 089 | 140
\ G | 0.067BSC 1.702BSC
L L J | 0015 [ 0025 | 038 [ 064
K os0 | — 1270 —
—> =G L [ 0355 [ 0370 | 9.02 | 9.40
0 [ 0139 [ 0147 | 353 | 373
—> < Ds5pL
[]0.356 (0.014®[T[Q @ | J__“‘_
13-3
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T, T1 SUFFIX
CASE 314D-03 —T—| SEATING

Plastic Package c NOTES:
< 1. DIMENSIONING AND TOLERANCING PER ANSI

Ty

-— Y14.5M, 1982.

ISSUE D @N__ B —»l
i i 2. CONTROLLING DIMENSION: INCH.
U T 3. DIMENSION D DOES NOT INCLUDE
—+ INTERCONNECT BAR (DAMBAR) PROTRUSION.
T DIMENSION D INCLUDING PROTRUSION SHALL
| A T NOT EXCEED 10.92 (0.043) MAXIMUM.
X INCHES MILLIMETERS
| L | DIM[ MIN [ MAX [ MIN [ MAX
12345 * A | 0572 | 0613 [14.529 [15570
K B | 0390 | 0415 | 9.906 [10541
C | 0470 | 0180 [ 4.318 | 4572
D | 0025 | 0.038 | 0635 | 0965
E | 0048 | 0055 | 1.219 | 1397
S G | 0.067BSC 1.702BSC
1 I |1 H | 0087 | 0112 | 2.210 | 2.845
24 J | 0015 [ 0025 | 0381 | 0635
4g U K | 1.020 | 1.065 [25.908 [27.051
)| L | 0320 [ 0365 [ 8128 | 9.2711
G J { Q [ 0140 [ 0.153 | 3556 | 3.886
U | 0105 | 0117 [ 2.667 | 2.972
D 5PL—> ke— H—> <~ S | 0543 | 0582 [13.792 |14.783

|| 0.356 (0019 @[ T|Q @ |

DT-1 SUFFIX
CASE 369-07
Plastic Package l«— B —> —> C je—
NOTES:
(DPAK) L. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

2. CONTROLLING DIMENSION: INCH.

ISSUE K V—l ._R_:I i
—1_ 4
v

1
S
SEATING HIEH K
PLANE
1

J—:|>l<—
F 4

=
!

INCHES MILLIMETERS
M| MIN MAX MIN | MAX

> —»
o

<|w[B[xR|lc|Z|O|m|m|[o|O|w|>
o
o
©
o
@
7]
O
N
3
&
@
7]
O

b D 3pL
> G~ & 013(0.005®|T]

DT SUFFIX

CASE 369A-13 NOTES:

Plastic Package _T_| SEATING 1. DIMENSIONING AND TOLERANCING PER ANS|
(DPAK) PLANE Y14.5M, 1982.

ISSUE Y B | C e 2. CONTROLLING DIMENSION: INCH,

INCHES MILLIMETERS
M| MIN MAX MIN | MAX

=4

% R —*l ~—E
l A | 0235 | 0250 | 597 | 6.35
4 T\ O { B | 0250 | 0265 | 635 | 673
2 T C | 0086 [ 0.004 [ 219 | 238
z D | 0027 | 0035 | 069 | 088
1 A 4 E | 0033 | 0040 | 084 | 101
S l f F | 0037 | 0047 | 094 119
3 } 1 2 3 G | 0180BSC 458 BSC
] u H | 0034 | 0040 | 087 | 101
T { K _{ J [ 0018 | 0023 | 046 | 058
K | 0102 | 0114 | 260 | 2.89
_J f f L | 00908BSC 2.29BSC
F ! J - R | 0175 [ 0215 | 445 | 546
S [ 0020 [ 0050 | 051 | 127
L H ~— U o020 — [ o051 —
v | 0030 [ 0050 | 077 | 127
D2rL z lows | — | 350 —
— G || 0.13(0.005@| 7|
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DP1, N, P, P1 SUFFIX

CASE 626-05 n o ¥
: NOTES:
Plastic Package 1. DIMENSION L TO CENTER OF LEAD WHEN
ISSUE K D _B— FORMED PARALLEL.
2. PACKAGE CONTOUR OPTIONAL (ROUND OR
O 4 SQUARE CORNERS).
S 3. DIMENSIONING AND TOLERANCING PER ANSI
h" "u" "u" L[I Y14.5M, 1982.
—J qu— MILLIMETERS INCHES
DIM[ MIN | MAX [ MIN | MAX
NOTE 2 A | 940 [ 10.16 | 0.370 | 0.400
L B | 610 | 660 | 0.240 | 0.260
C | 394 | 445 0155 | 0175
. ; D [ 038 | 051 [ 0015 | 0.020
f / \ F | 102 ] 178 0040 | 0070
8 c G 2.54 BSC 0.100 BSC
{ ; ) H [ 076 | 127 [ 0.030 [ 0.050
1 i J | 020 [ 030 0008 | 0012
__I‘_ J K [ 292 | 343 [ 0115 [ 0135
N L 7.62 BSC 0.300 BSC
S Ny T P e
_’I b M - N [ 076 | 101 [ 0030 [ 0.040
- K
H G
[@]2013005®[T[A @[ @)
N, P, N-14, P2 SUFFIX
CASE 646-06
Plastic Package NOTES:
| EL 1. LEADS WITHIN 0.13 (0.005) RADIUS OF TRUE
Ssu LN LN LN POSITION AT SEATING PLANE AT MAXIMUM
14 8 f MATERIAL CONDITION.
2. DIMENSION L TO CENTER OF LEADS WHEN
B FORMED PARALLEL.
O ‘ 3. DIMENSION B DOES NOT INCLUDE MOLD
1 7 FLASH.
YA T TATAY; 4. ROUNDED CORNERS OPTIONAL.
INCHES MILLIMETERS
N A DIM[ MIN | MAX | MIN | MAX
\ A | 0715 [ 0770 | 18.16 | 1956
" —| Fle— L B | 0240 | 0260 | 610 | 660
C | 0145 | 0185 | 369 | 469
D | 0015 | 0.021 | 038 | 053
1 [ ) A F | 0040 | 0070 | 1.02 | 178
vy C G 0.100 BSC 2.54 BSC
2 H | 0052 | 0095 | 132 [ 241
} \ J J | 0008 | 0.015 | 020 | 038
N ' K | 0115 | 0135 | 292 | 343
L 0.300 BSC 7.62 BSC
->“<- e K M| o0°] 10°] 0°[ 10°
H G D M N [ 0015 | 0039 [ 039 [ 101
DP2, N, P, PC SUFFIX
CASE 648-08
Plastic Package NOTES
< A | > .
ISSUE R [=A=] 1. DIMENSIONING AND TOLERANCING PER ANSI
[I.l rﬂ.l rﬂ.l rl'l.l rl'l.l rl'l.l rl'l.l rl'l Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
16 9 f 3. DIMENSION L TO CENTER OF LEADS WHEN
) B FORMED PARALLEL.
o 4. DIMENSION B DOES NOT INCLUDE MOLD FLASH.
1 8 + 5. ROUNDED CORNERS OPTIONAL.
I/ &) & B B LA AL INCHES | MILLIMETERS
N _J L—F DIM[_ MIN_ | MAX | MIN | MAX
—C < | —>] A | 0740 [ 0770 | 1880 | 1955
16 B | 0250 | 0.270 | 635 | 6.85
C [ 0145 [0175 | 369 | 444
1 \ D [ 0015 | 0021 [ 039 [ 053
SEATING F 0.040 0.70 1.02 1.77
: PLANE \ G 0100 BSC 2.54 BSC
— H 0.050 BSC 1.27BSC
H —K 3 M [J [ 0008 0015 021 [ 038
J K [ 0110 | 0130 [ 280 [ 330
D16 pt o Lo o { ot
|$| 0.25 (0.010)@| T| A @| S [ 0020 | 0040 | 051 | 101
MOTOROLA ANALOG IC DEVICE DATA 13-5




B, P, P2, V SUFFIX

CASE 648C-03
Plastic Package

“A—

NOTES:

1

N

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

. CONTROLLING DIMENSION: INCH.

(DIP-16) 3. DIMENSION L TO CENTER OF LEADS WHEN
ISSUE C ho A A A FORMED PARALLEL.
16 9 4. DIMENSION B DOES NOT INCLUDE MOLD FLASH.
5. INTERNAL LEAD CONNECTION BETWEEN 4 AND
[-B-| 5,12 AND 13.
10 8
L —> INCHES MILLIMETERS
PY VYT DIM[_ MIN | MAX | MIN | MAX
| A | 0740 | 0.840 | 18.80 | 21.34
[\ B | 0240 | 0.260 | 610 | 6.60
\ NOTE 5 t 7 C | 0145 [ 0185 | 369 | 469
D [ 0015 [ 0021 [ 038 [ 053
16 / \ E 0.050 BSC 1.27BSC
1 _{ C / \ F 0040 [ 070 102 178
. _ G | 0.100BSC 254 BSC
T / J [ 0008 [ 0015 [ 020 [ 038
SEATING N \ ) M K 0.115 | 0.135 2.92 | 3.43
PLANE — L 0.300 BSC 7.62BSC
E —K M| o0°[ 10°] 0°] 10°
—>j<— J 16 PL N [ 0015 [ 0040 [ 039 [ 101
G
DL [@]0130.005)®@[T]B O
[9] 0130005 @[] A O]
—A—
P SUFFIX =
o NOTES:
(P:IAS:_E 6P48i 01 R 1. DIMENSIONING AND TOLERANCING PER ANSI
astic Package II; ;I. Y14.5M, 1982.
(DIP-16) by 2. CONTROLLING DIMENSION: INCH.
s T 9 3. DIMENSION L TO CENTER OF LEADS WHEN
ISSUE O FORMED PARALLEL.
D [—B—] 4. DIMENSION A AND B DOES NOT INCLUDE MOLD
e} _ PROTRUSION.
1 ) 8 = 5. MOLD FLASH OR PROTRUSIONS SHALL NOT
LI.IJ LI.IJ LI.IJ LI.IJ L|_| f EXCEED 0.25 (0.010).
lt 1I M 6. ROUNDED CORNER OPTIONAL.
P = L INCHES MILLIMETERS
DIM[ MIN | MAX [ MIN | MAX
¢ A | 0740 [ 0760 | 18.80 | 19.30
- B [ 0245 | 0.260 | 623 | 6.60
l _T C | 0145 [ 0175 | 369 | 444
_{ J D [ 0015 | 0.021 [ 039 [ 053
c F 0050 [ 0070 | 127 | 177
—T- G 0.100 BSC 254 BSC
L SEATING H 0.050 BSC 1.27BSC
s PLANE J | 0008 [ 0015 | 021 038
—d—u_u____ = ¥ K [ 0120 | 0140 [ 305 [ 355
_ L | 0295 [ 0305 | 750 | 7.74
H K M| o0°] 10°] o0°] 10°
G P 0.200 BSC 5.08 BSC
D 13pL R 0.300 BSC 7.62BSC
s | 0015 [0035 [ 039 ] 088
|©]0250010@[T]B O] A O
P SUFFIX
CASE 649-03
Plastic Package P = A =]
NOTES:
ISSUE D

l"ll"ll"ll"ll"ll"ll"ll"ll"ll"ll"ll"l|
2% 13

m —>

Q .
VU U U
I
— | Hl—
—>» < [
N/ \ \
2
T K
L —>lle—D
Gk SEATING
PLANE

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.

MILLIMETERS INCHES
| DIM| MIN | MAX | MIN | MAX |
A | 3150 | 32.13 | 1.240 | 1.265
B [ 1321 | 1372 | 0520 | 0.540
c | 470 ] 521 [ 0185 | 0.205
D | 038 | 0510015 | 0.020
F | 102 [ 152 | 0040 | 0060

G 2.54 BSC 0100 BSC

H | 1.65 | 216 | 0.065 | 0.085
J | 020 ] 030 0008 | 0.012
K [ 292 | 343 [ 0115 | 0.135
L | 1499 | 1549 | 0590 | 0610
M| — ] 10 — | _10°
N [ 051 | 102 [ 0.020 [ 0.040
P | 013 [ 038 [ 0005 [ 0.015
Q[ o051 [ 076 [ 0020 [ 0.030

13-6
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A, B, N, P SUFFIX
CASE 707-02
Plastic Package
ISSUE C

AN NANANANANANAN]
18 10

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.
D B 2. DIMENSION L TO CENTER OF LEADS WHEN
O, 9 v FORMED PARALLEL.
PRV EVET Ry 3. EII_IXEH‘SIONBDOES NOT INCLUDE MOLD
A MILLIMETERS INCHES
DIM| MIN | MAX | MIN | MAX
L A | 2222 | 2324 | 0875 | 0915
CH B | 610 | 660 0.240 | 0.260
| C | 356 | 457 | 0140 | 0180
_L D | 036 056 0014 | 0,022
A F | 127 [ 1.78 [ 0050 | 0.070
N Fx L G 254 BSC 0100BSC
H | 102 | 152 | 0.040 | 0.060
SEATING M ) J | 020 ] 030 0008 | 0.012
PLANE K | 292 | 343 0115 | 0135
G L 7.62 BSC 0.300BSC
M 0°] 15° 0°] 15°
N [ o051 [ 1.02 ] 002 [ 0040
P SUFFIX
CASE 710-02 NOTES:

Plastic Package

1.

POSITIONAL TOLERANCE OF LEADS (D), SHALL
BE WITHIN 0.25 (0.010) AT MAXIMUM MATERIAL

ISSUE B 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.
ARANARNARANNRNARN AR MILLIMETERS INCHES
28 15 [ DIM| MIN [ MAX [ MIN | MAX
A | 3645 | 37.21 | 1435 | 1.465
B | 1372 | 1422 | 0540 | 0560
B C | 394 508 ] 0155 | 0200
D | 036 | 056 | 0014 | 0.022
© 1 F | 102 [ 152 | 0.040 | 0.060
G 2.54BSC 0.100 BSC
VM NMAV VMV YAV AY — L —> H | 165 | 216 | 0065 | 0.085
< A > -C J | 020 ] 0380008 | 0.015
K | 292 ] 343 ] 0115 | 0435
N & L 15.24 BSC 0.600 BSC
H ¥ y M| o0°] 15°] o°[ 150
PJ L H H + e N | 051 ] 1.02] 002 | 0040
J
| I-‘<- ->|G|<— i K M
D SEATING
PLANE
P SUFFIX
CASE 711-03
Plastic Package NOTES:
ISSUE C 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.
1 2. DIMENSION L TO CENTER OF LEADS WHEN
SN NN P N Y N Y Y N Y Y N Y Y Y Y FORMED PARALLEL.
m 7 3. DIMENSION B DOES NOT INCLUDE MOLD FLASH.
MILLIMETERS INCHES
D) B | DIM[ MIN | MAX | MIN | MAX
A | 5169 | 5245 | 2035 | 2.065
B | 1372 | 1422 | 0540 | 0.560
10 2 c | 394 508 0155 | 0200
D | 036 | 056 | 0014 | 0.022
F | 102 [ 152 | 0040 | 0.060
L G 254 BSC 0.100 BSC
H | 165 | 216 | 0065 | 0.085
J | 020 ] 03870008 [ 0015
[ 1 K | 292 | 343 | 0415 | 0135
L 15.24 BSC 0.600 BSC
\‘, M 0°] 150 o°[ 15°
J—> N | 050 | 1.02 | 0.020 | 0.040
el M

MOTOROLA ANALOG IC DEVICE DATA
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F, P, P-3 SUFFIX

CASE 724-03
1 N NOTES:
Plastic Package \'i 1. CHAMFERED CONTOUR OPTIONAL.
—. . DIMENSION L TO CENTER OF LEADS WHEN
(NDIP-24) o1 2 SIONLTO C 0 S
ISSUE D FORMED PARALLEL.
3. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
A} 4. CONTROLLING DIMENSION: INCH.
| INCHES MILLIMETERS
;;"'""""""""""""'"""'"""'1';' DIM[ MIN | MAX [ MIN | mAX
A | 1230 | 1265 | 31.25 | 32.13
o B | 0250 | 0.270 | 6.35 | 6.85
12 C | 0145 [ 0175 | 369 | 444
i | L= D [ 0015 | 0020 | 038 [ 051
-C E 0.050 BSC 1.27BSC
( . ) F | 0040 [ 0060 | 1.02 ] 152
QEIR | Jj i G 0.100 BSC 2.54|BSC
J [ 0007 [ 0012 [ 018 [ 030
SE;\;NG | K NOTE 1 K [ 0110 [ 0140 [ 280 [ 355
_ f . L 0.300 BSC 7.62BSC
PLANE L_ N l - \1 M m ol 155 0o] 5o
N | 0020 [ 0040 [ 051 [ 101
—>|Gre F J 24pL
D 24 pL [@]0.250010®@]T[B @]
[@]0.25000)®][T[A @]
H, P, DP SUFFIX NOTES:
CASE 738-03 1. ellrfesusgglzm AND TOLERANCING PER ANSI
Plastic Package [ —A— 2. CONTROLLING DIMENSION: INCH.
ISSUE E 3. DIMENSION L TO CENTER OF LEAD WHEN
L FORMED PARALLEL.
o 4. DIMENSION B DOES NOT INCLUDE MOLD
1 } FLASH.
O B INCHES MILLIMETERS
1 10 * DIM[_ MIN | MAX | MIN | MAX
Arhr R Rr R R e R R R A | 1.010 | 1.070 | 2566 | 27.17
— | —> B | 0.240 | 0.260 | 6.10 | 6.60
—c C | 0150 | 0180 | 381 | 457
D | 0015 | 0022 | 039 | 055
| | E | 0050BSC 1.27BSC
20 \ | | F | 0050 [ 0070 | 127 [ 177
N J \ G | 0100BSC 2.54 BSC
' i \ J | 0008 [ 0015 021 038
K K [ 0110 [ 0140 [ 280 [ 355
M L 0.300BSC 7.62 BSC
T ~5 M 0°] 15° 0° [ 15°
N [ 0020 [ 0040 [ 051 [ 101

D 20pPL

—><—J 20PL

|| 0250010)®|T]B @|

|0 0.25(0.010)

®[1[A @]

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

/ SEATING

PLANE

I

A1I—“<—B |

(] 0.10

[0 @[c[B ®[AO]

2.
3.

NOTES:
1

DIMENSIONING AND TOLERANCING PER ASME
Y14.5M, 1994.

DIMENSIONS ARE IN MILLIMETERS.
DIMENSION D AND E DO NOT INCLUDE MOLD
PROTRUSION.

. MAXIMUM MOLD PROTRUSION 0.15 PER SIDE.
. 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.

MILLIMETERS

| DIM[ MIN_ | MAX
A 135 [ 175
AL 010 | 025
B | 035 | 049
c| 01| 02
D | 480 | 500
E | 380 [ 400
e 1.27BSC
H | 58 | 620
h | 025 [ 050
L | 040 [ 125
0 0°] 7°

13-8
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D SUFFIX

- NOTES:
CASI.E 751A-03 . DIMENSIONING AND TOLERANCING PER ANSI
Plastic Package Y14.5M, 1982.

(SO-14) . CONTROLLING DIMENSION: MILLIMETER.
. DIMENSIONS A AND B DO NOT INCLUDE
ISSUE F

MOLD PROTRUSION.
H H H H H H H . MAXIMUM MOLD PROTRUSION 0.15 (0.006)
PER SIDE.
. DIMENSION D DOES NOT INCLUDE DAMBAR

—B-— PROTRUSION. ALLOWABLE DAMBAR
P7pL PROTRUSION SHALL BE 0.127 (0.005) TOTAL

o 1 [[ebzwee] 5] i
H I'I I'I I'I MILLIMETERS INCHES
R MIN MAX MIN MAX
X 45 ©
e/
=SS S S
SEQL'QG —»I L— D14PL K M

|[0.2500100@[T]B ®[AQ)]

N

~

=
=~
o

o

m
=
=

o

o

a

o

ey

G

o

w

14}

5§

o

w

x

=

[
;U'nguo-noow>|
=
o
~
[e2]
[}
O
o
o
[
t=}
o]
1%}
O

D SUFFIX < —A— >
CASE 751B-05 —A—A—A—PA—— A — NOTES:
- H H H H H H H H 1. DIMENSIONING AND TOLERANCING PER ANSI
Plastic Package Y145M 1982,
(SO-16) 16 9 f 2. CONTROLLING DIMENSION: MILLIMETER.
ISSUE J 3. DIMENSIONS A AND B DO NOT INCLUDE
P spL MOLD PROTRUSION.
4. MAXIMUM MOLD PROTRUSION 0.15 (0.006)
|9]025(0010)@[B B PER SIDE.
5. DIMENSION D DOES NOT INCLUDE DAMBAR

IN EXCESS OF THE D DIMENSION AT
MAXIMUM MATERIAL CONDITION.

@) 8 _{ .
H H H H H H PROTRUSION. ALLOWABLE DAMBAR
7T T PROTRUSION SHALL BE 0.127 (0.005) TOTAL

MILLIMETERS | INCHES
DIM[ MIN | MAX | MIN | MAX
K / . L_ A | 980 [ 10.00 | 0.386 | 0393
B | 380 | 400 | 0150 | 0157
; |—| l R x4s5° C | 135 | 175 | 0054 | 0068
c D | 035 | 049 | 0.014 | 0019
e e 5 v F | 040 | 125 [ 0016 | ooa9
ET=Jsearne — 11— T T L,:y \_\_l G | 127BSC 0.050 BSC
PLANE K J | 019 [ 025 | 0.008 | 0.009
M K | 010 | 0.5 | 0.004 | 0009
D 16PL M 0° 7°] _0° 7°
P | 580 | 620 | 0229 | 0044
|$| 0.25 (0-010)®| T| B® | A©| R | 025 | 0501 0010 | 0019
DW, FP SUFFIX l_l NOTES:

CASE 751D-04

Plastic Package 20H H H H H H H H H H CONTROLLING DIMENSION: MILLIMETER.

(SO-20L, SO-20) DIMENSIONS A AND B DO NOT INCLUDE

ISSUE E B MOLD PROTRUSION.

—B—| 10x P MAXIMUM MOLD PROTRUSION 0.150
(0.006) PER SIDE.

D |{B|0.010 (0_25)@| B ™ | 5. DIMENSION D DOES NOT INCLUDE
DAMBAR PROTRUSION. ALLOWABLE

1 10 DAMBAR PROTRUSION SHALL BE 0.13
|:| |:| |:| |:| |:| |:| |:| |:| |:| |:| I (0.005) TOTAL IN EXCESS OF D DIMENSION
AT MAXIMUM MATERIAL CONDITION.
_" L_ 20x D J MILLIMETERS INCHES

)
[@]0010025@[T[A ©[B O] ﬂ L_ MIN_ | _MAX | MIN | WAX
F

=

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

-
=y

w N

~

=4
=

12.65 | 12.95 | 0.499 | 0.510
7.40 7.60 | 0.292 | 0.299
2.35 265 | 0.093 | 0.104
0.35 049 | 0.014 | 0.019
0.50 0.90 | 0.020 | 0.035

1.27BSC 0.050 BSC
0.25 032 | 0.010 | 0.012
0.10 0.25 | 0.004 | 0.009

0° 7° 0° 7°

10.05 | 10.55 | 0.395 | 0.415
0.25 0.75 | 0.010 | 0.029

| i R x 450

aimi FERS %
_,| |<_18X . . PLANE %\/

m-uzxc_-o-nonm>|
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DW SUFFIX
CASE 751E-04
Plastic Package
(SO-24L,

SOP (16+4+4)L)
ISSUE E

Ny
=

HAAAARA

i

AAAAAA

3

N

1

<

HEHHHH

HEHHHH=2 v

12x P

|]0010(025)®@] B @]

NOTES:

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

. CONTROLLING DIMENSION: MILLIMETER.

. DIMENSIONS A AND B DO NOT INCLUDE
MOLD PROTRUSION.

. MAXIMUM MOLD PROTRUSION 0.15 (0.006)
PER SIDE.

. DIMENSION D DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.13 (0.005) TOTAL IN
EXCESS OF D DIMENSION AT MAXIMUM

-

w N

~

o

MATERIAL CONDITION,
2ax D yl:J
MILLIMETERS INCHES
1 |$|0'010(0'25)®|T|A @| B®| r | DIM[_ MIN_ | MAX | MIN | MAX
A | 1525 | 1554 | 0601 | 0612
—J FL— B | 740 | 7.60 | 0292 | 0.99
C | 235 | 265 0093 | 0.104
R X 45° D | 035 | 049 | 0014 | 0.019
_j |<_ F | 041 | 090 0.016 | 0035
| G 1.07BSC 0.050 BSC
J | 023 ] 032 0009 | 0013
{:~\ K | 013 | 029 | 0005 | 0011
_ — m 0o 8o oo o
SEATING M P | 1005 | 1055 | 0.395 | 0415
PLANE R | 025 | 075 0010 | 0.029
DW SUFFIX
CASE 751F-04 NOTES
Plastic Package 1. DIMENSIONING AND TOLERANCING PER
(SO-28L, SOIC-28) ANSI Y14.5M, 1982.
ISSUE E 2. CONTROLLING DIMENSION: MILLIMETER.
3. DIMENSION A AND B DO NOT INCLUDE
MOLD PROTRUSION.
4. MAXIMUM MOLD PROTRUSION 0.15 (0.006)
PER SIDE.
»AAAAAAAAAAAAARAS 5. DIMENSION D DOES NOT INCLUDE DAMBAR
@ 14x P PROTRUSION. ALLOWABLE
DAMBAR PROTRUSION SHALL BE 0.13
[—B-| |$|0-010 (0.25® | B@| (0.005) TOTAL IN EXCESS OF D DIMENSION
b AT MAXIMUM MATERIAL CONDITION.
t H_H_H_H_H_H_B_H_H_H_H_H_H_H TN MILLIMETERS INCHES
5 M | DM MIN | MAX | MIN | MAX
- A | 17.80 | 1805 | 0701 | 0711
—>“<—28X D . r B | 740 | 760 | 0292 | 0.299
R x4s C | 235 | 265 0093 | 0104
|$|0-010(0-25)®|T|A©|B@| 1 | D | 035 | 049 | 0014 | 0019
g F | 041 | 090 | 0.016 | 0035
g \ G | 127BSC 0.050 BSC
\_/ J | 023 ] 032 | 0009 [ 0013
- K | 013 | 029 | 0,005 | 0.011
¥ M 0°| 8°| o0°| 8°
[= P | 1001 | 1055 | 0.395 | 0415
X R | 025 075 0010 | 0029
1=
DW SUFFIX < - > NOTES:
CAS'_E 751G-02 e H H H H H H H H PR Y 1. DIMENSIONING AND TOLERANCING PER ANSI
Plastic Package 2 ggNST’\:{ongSﬁe DIMENSION: MILLIMETER
(SO-16L, SOP-16L, + 3. DIMENSIONS A AND B DO NOT INCLUDE MOLD
SOP-8+8L) CB_] ax P PROTRUSION.
ISSUE A 4. MAXIMUM MOLD PROTRUSION 0.15 (0.006) PER

>

"HHHHEHHEHHE: o
—>“<— 16x D

[9]0.010025 @B @]

J

|9 0.010025@|T|A ®[BO)|

!

|
H me G

4o
K SEATING
PLANE

ek

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.
MILLIMETERS INCHES

| DIM| MIN | MAX | MIN | MAX

A | 1015 | 1045 | 0400 | 0.411

B | 740 | 760 | 0.292 | 0.299

C | 235 | 265 0093 | 0104

R x 45° D | 035 049 | 0.014 | 0.019

:I I‘_ X 45 F | 050 | 090 0020 | 0035
—t G 1.27 BSC 0.050 BSC

, y J | 025 ] 032 [ 0010 [ 0012

| 17._;_[ | L K | 010 | 025 ] 0.004 | 0.009

— M 0°] 7o oo 7°

M P | 1005 [ 1055 | 0395 | 0.415

R | 025 075] 0010 | 0.029

13-10
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D SUFFIX
CASE 751K-01

NOTES:
Plastic Package 1 1 DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
(SO-16) 2 CONTROLLING DIMENSION: MILLIMETER.
ISSUEO |} —A— | 3 DIMENSIONS A AND B DO NOT INCLUDE MOLD
| | PROTRUSION.
4 MAXIMUM MOLD PROTRUSION 0.15 (0.006) PER
SIDE.

3]

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.

o,
) v
MILLIMETERS INCHES
~ Fl F ™

1_
_
r

=)

[ MIN | MAX | MIN | MAX
9.80 | 10.00 | 0.368 | 0393
380 | 400 | 0150 | 0157
135 | 175 | 0.054 | 0.068
035 | 049 | 0014 | 0019
040 | 125 [ 0016 [ 0.049

1.27BSC 0.050 BSC
019 | 025 | 0.008 | 0.009
010 | 025 | 0.004 | 0.009

0° 7° | o0° 7°
580 | 620 | 0229 | 0.244
025 | 050 | 0.010 | 0019

C i
SEATING L
} _»I L_ PLANE r ~—
K 14 XD J

[ [0.250.0100@[T[A ®[B O

Jd_/
Eelinel =l PN (30 (o) ] (W) (@) ov] 54

DW SUFFIX le——{ A —> NOTES:
1

CASE 751N-01 T . DIMENSIC;I;IIZNG AND TOLERANCING PER ANSI
: Y14.5M, 1982.
Plastic Package y .
. CONTROLLING DIMENSION: MILLIMETER.
16 HAAA
T

2

(SOP—16L) 3. DIMENSIONS A AND B DO NOT INCLUDE MOLD
PROTRUSION.

ISSUE O tT7' 4. MAXIMUM MOLD PROTRUSION 0.15 (0.006) PER
SIDE.

=§= P |$ | 0.010 (0'25)®| B @ | 5. DIMENSION D DOES NOT INCLUDE DAMBAR
$‘ PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.13 (0.005) TOTAL IN
1 8 EXCESS OF D DIMENSION AT MAXIMUM
|:| |:| |:| |:| |:| |:| |:| MATERIAL CONDITION.

J MILLIMETERS INCHES
13x D [ DIM[ MIN | MAX | MIN | MAX

|$| 0.010 (0_25)@| T| A @| B©| . 1015 | 10.45 | 0.400 | 0.411

7.40 7.60 | 0292 | 0.299
2.35 265 | 0.093 | 0.104
0.35 049 | 0.014 | 0.019
0.50 0.90 | 0.020 | 0.035
1.27BSC 0.050 BSC
0.25 032 | 0.010 | 0.012
0.10 0.25 | 0.004 | 0.009
0° 7° 0° 7°
10.05 | 1055 | 0.395 | 0.415
0.25 0.75 | 0.010 | 0.029
2.54BSC 0.100 BSC
3.81 BSC 0.150 BSC

SEATING

K PLANE

O <
zj'[\/'

I 1

T

Py

x

&

—|woolE|R|l«|@mo0|m|>
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CASE 762-01

Plastic Medium Power Package
(SIP-9)

ISSUE C

Q NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
|| @ 0250010®[T]A @] Y145,1982.
2. CONTROLLING DIMENSION: MILLIVETER.
< _A_ P

=A=] MILLIMETERS | INCHES
V U > | DM [ WIN_ [ mAX | MIN_ | wAx
/)\M A | 2240 | 23.00 | 0873 | 0.897
S | r_ B | 640 | 660 | 0.252 | 0260
W 1 C | 345 | 365 0135 | 1.143
D | 040 | 055 | 0015 | 0.021
1 E | 935 | 960 | 0.368 | 0377
? F | 140 | 160 | 0.055 | 0062

Y G | 2saBsc 0.100BSC
: H | 151 [ 171 | 0059 | 0.067
R (O iR J [ 0360 | 0400 | 0.014 [ 0015
J T O K | 395 | 420 | 0455 | 0.165

T 1 i d M_|__30°BSC 30°BSC
1 | ] N { N | 250 | 270 | 0099 | 0.106
L Q | 315 | 345 [ 0124 | 0435
[-T-Jseaine | K R | 1360 | 13.00 | 0535 | 0547
_F S |$| @ 0.25 (0.010)@| -|-| c @| S 1.65 | 1.95 | 0.064 | 0.076
F —> Gle— U | 2200 | 2220 | 0.866 | 0.874
—> <—H vV [ 055 [ 075 [ 0021 [ 0.029

D 9pL W z.sglssc 0113 BSC
X | 065 | 075 | 0025 | 0.029
|$| 2 025 (0-010)@|T| A @| v | 270 | 280 0106 | 0.110

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

— B[@$.007 (0.18IP[T[L-MO[N G|

— U[€0.007 (0.180P | T[L-MO [N ©)|

—-l r—@ Y BRK "
onnnn D A2
-
Co ]
20 j_ A b
<V

—

K-

VIEW D-D

)-FZ

A[$§.007 (0.180P[T[L-MO [N O]

R[40.007 (0.180P[T[L-MO[N O]

) S

C . E
——IGI«— T_ L ]~D.004 (0.10
J [T seEATnG

PLANE
VIEW S
Gl
[49.010 (0.250p| T[L-MO [N G

| B

K1
K

LN

L G16§.010 (0.250B[T[L-MO[N )]

NOTES:
DATUMS -L-, -M-, AND -N- DETERMINED

=

g

@«

e

oo

~

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

DIMENSION G1, TRUE POSITION TO BE
MEASURED AT DATUM —T—, SEATING PLANE.
DIMENSIONS R AND U DO NOT INCLUDE MOLD
FLASH. ALLOWABLE MOLD FLASH IS 0.010 (0.250)
PER SIDE.

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

CONTROLLING DIMENSION: INCH.

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.
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).

VIEW S

INCHES MILLIMETERS

| DIM| MIN MAX MIN MAX

A | 0385 | 0.395 9.78 | 10.03

B | 0385 | 0.395 9.78 | 10.03

C | 0165 | 0.180 4.20 4.57

E | 009 | 0.110 229 279

F | 0.013 | 0.019 0.33 0.48

H |$p'007 (0‘18@| Tl L-M® | N©| G 0.050 BSC 1.27BSC

H | 0026 | 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 | 0350 | 0.356 8.89 9.04

L_ V [ 0042 | 0048 | 107 | 121
F [¢9.007 (0.180p[T[L-MO[N G| W | 0042 | 0048 | 107 | 121
X | 0.042 | 0.056 1.07 142

Y — | 0.020 — 0.50
z 2° 10° 2° 10°

G1 | 0.310 | 0.330 7.88 8.38

K1 | 0.040 — 1.02 —

13-12
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FN SUFFIX

CASE 776-02
Plastic Package ’
(PLCC—28) %
ISSUE D %
— B8[9]00070180@[ 1] LMO [N O]
— v BRK , —U [ 0.007 0180 ® | T| LM [N O]
AN Mmm 14 = i
: : 5
[ il
. 0 _{@
O 0
o ht
[
O d l \
[ /| w5 . i
_>| v<——r - Xl —G1/] 00100250 T[ L-MO [N O]
2 ' VIEW D-D
i A@[0007 0180 @ T[LMO [N G| H [ @] 0007 0.180) @[ T[ LMO [N ®)]
ID R [€]0007 0180 @[ T[L-MO [N O]
A S oy [
: ! K1
_____ A\ ] | 0.004 (0.100)
. _’IGI‘— . t J —T—] SEATNG K
L G VW S Vo F [@]0007 0180@]T[ MO [N O]
|| 001002500 | T| L-MO [N O VIEW S
NOTES: INCHES MILLIMETERS

[

DATUMS -L-, -M-, AND -N- DETERMINED
WHERE TOP OF LEAD SHOULDER EXITS
PLASTIC BODY AT MOLD PARTING LINE.
DIMENSION G1, TRUE POSITION TO BE
MEASURED AT DATUM -T—, SEATING PLANE.
DIMENSIONS R AND U DO NOT INCLUDE
MOLD FLASH. ALLOWABLE MOLD FLASH IS

| DIM| MIN MAX MIN | MAX
0485 | 0.495 | 12.32 | 12,57
0485 | 0.495 | 12.32 | 12,57
0.165 | 0.180 4.20 4.57
0.090 | 0.110 229 279
0.013 | 0.019 0.33 0.48

o

N

w

0.010 (0.250) PER SIDE. 0.050 BSC 1.27BSC

4. DIMENSIONING AND TOLERANCING PER 0.026 | 0.032 0.66 0.81
ANSI Y14.5M, 1982. 0.020 — 0,51 —
CONTROLLING DIMENSION: INCH. 0.025 — | o064 _

oo

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.

. 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).

0450 | 0.456 | 11.43 | 11.58
0450 | 0.456 | 11.43 | 11.58
0.042 | 0.048 1.07 121
0.042 | 0.048 1.07 121
0.042 | 0.056 1.07 1.42
— | 0.020 — 0.50
2° 10° 2° 10°
0410 | 0.430 | 1042 | 10.92
0.040 — 1.02 —

ZRN<[xZ|l<lc|m|x|=|z@|m|m|o|m >

-
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FN SUFFIX

— B [40.0070.180®@ | T| LMO|NG)

CASE 777-02
(PPIaLsét:lé::)Package [ u|€[00070.180®[ T| L-MO [N O]
ISSUE C Ewn -
=N- Y BRK D ~4— C

0

1]

0

1]

§—i

u :

; l X —> l<— — G1

h VIEW oD [9]0010025@[T] LMO[NG)]

I

" . W D-g— H = [00070180®[T] LMO[NG]
< A > [00070180@[ 1] LMO[NG) Ly
< ol | K1
R {€9]0.007(0.180)@ | T| L-M® NG
ez
K
A = v orJd L
C E | IS
G 1 ] 0.004 (0.10) [ [00070180@[T] LMO[NG)
—T—| SEATING VIEW S
| G1 | PLANE INCHES MILLIMETERS
VIEW S DIM[_ MIN | MAX | MIN | MAX
0.010 (0.25 | T | LM | N | A | 0685 | 0695 | 17.40 | 17.65
| $| (025® ONG® B | 0.685 | 0695 | 17.40 | 17.65
C | 0165 | 0180 | 420 | 457
NOTES: 6. THE PACKAGE TOP MAY BE SMALLER THAN E | 0090 | 0110 | 229 | 279
1. DATUMS ~L-, ~M-, AND -N- ARE DETERMINED THE PACKAGE BOTTOM BY UP TO 0.012 F | 00130019 | 033 048
WHERE TOP OF LEAD SHOULDER EXITS (0.300). DIMENSIONS R AND U ARE G | 0.050BSC 1.27BSC
PLASTIC BODY AT MOLD PARTING LINE. DETERMINED AT THE OUTERMOST H | 0026 | 0032 | 066 | 081
2. DIMENSION G1, TRUE POSITION TO BE EXTREMES OF THE PLASTIC BODY J 10020 | — | 051 —
MEASURED AT DATUM ~T—, SEATING PLANE. EXCLUSIVE OF MOLD FLASH, TIE BAR BURRS, K 1005 | — 1 o6d | —
3. DIMENSIONS R AND U DO NOT INCLUDE MOLD GATE BURRS AND INTERLEAD FLASH, BUT R 1 0650 | 0656 | 1651 | 1666
FLASH. ALLOWABLE MOLD FLASH IS 0.010 INCLUDING ANY MISMATCH BETWEEN THE 0T o850 To6ee T i651 T 1666
(0.25) PER SIDE. TOP AND BOTTOM OF THE PLASTIC BODY. v T 0042 Tooss 1~ 107 | 121
4. DIMENSIONING AND TOLERANCING PER ANSI 7. DIMENSION H DOES NOT INCLUDE DAMBAR
Y14.5M, 1982. PROTRUSION OR INTRUSION. THE DAMBAR W 3342 gg“g 1'87 1'2;
5. CONTROLLING DIMENSION: INCH. PROTRUSION(S) SHALL NOT CAUSE THE H X 1 0042 | 0056 { 107 | 14
DIMENSION TO BE GREATER THAN 0.037 Y| — 100201 — | 050
(0.940). THE DAMBAR INTRUSION(S) SHALL Z 2 10 2 10
NOT CAUSE THE H DIMENSION TO BE G1 | 0610 | 0.630 | 1550 | 16.00
SMALLER THAN 0.025 (0.635). KL 0040 | — | 102 ] —
NOTES:
M SUFFIX 6 DIMENSIONING AND TOLERANCING PER ANSI
CASE 803C Y14.5M, 1982.
PRELIMINARY 7 CONTROLLING DIMENSION: MILLIMETER.
- 8 DIMENSIONS A AND B DO NOT INCLUDE MOLD
Plastic Package PROTRUSION.
9 MAXIMUM MOLD PROTRUSION 0.15 (0.008) PER
SIDE.
10 DIMENSION D DOES NOT INCLUDE DAMBAR

x

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

th,

MATERIAL CONDITION.
- J

{ MILLIMETERS | INCHES

-~ DIM[ MIN_| MAX | MIN | MAX

f A | 1235 | 1280 | 0486 | 0.504

|€B| 0.13 (0.005)@| B @| —»I N |<— B | 510 | 545 | 0201 | 0215

c | 195 | 205 0077 | 0081

D | 035 050 0014 | 0020

E| — [ o8| — |o0032
F 12.40° 0488

¢ G | 115 [ 139 | 0045 | 0055

N\ [TH ] o050 [ 081 | 0023 | 0032

+ C i ) [5[ 018 [ 027 [ 0.007 | 0011

"/ [k 110 | 150 | 0.043 | 0059

E—>| LJ T | 0.10(0.004) ﬂn — L | 005 020 ] 0001 | 0.008

D 20pPL —T—| sEATING M 0°] 10° 0°] 10°

PLANE N | 050 | 085 0020 | 0033

|$| 0.13 (0-005)®| T| B ®|A®| s | 740 | 820 0201 | 0323

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

SEATING
[T BN
-

<— E

NOTES:

-

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

. CONTROLLING DIMENSION: INCH.

. DIMENSION R DOES NOT INCLUDE MOLD FLASH

OR PROTRUSIONS.

DIMENSION B DOES NOT INCLUDE MOLD FLASH

OR PROTRUSIONS.

. MOLD FLASH OR PROTRUSIONS SHALL NOT
EXCEED 0.010 (0.250).

. 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.

w N

Eal

o

o

i INCHES MILLIMETERS
. | DIM[ MIN | MAX | MIN | MAX
U A | 0684 | 0694 |17.374 |17.627
T B | 0784 | 0.792 [19.914 |20116
C | 0173 | 0181 | 4395 | 4507
A | \% D [ 0024 | 0031 | 0.610 | 0.787
E | 0058 | 0062 | 1.473 | 1574

! i G 0.050 BSC 1.270 BSC

H | 0169BSC 4293 BSC
A S J | 0018 [ 0.024 | 0458 | 0.609
K [ 0700 | 0710 [17.780 [18.034

|l T L | 0200BSC 5,080 BSC
PIN 1 PIN 15 —» H e M | 0148 | 0151 | 3.760 | 3.835
R | 0416 | 0.426 10567 |10.820
G — L S | 0457 | 0.167 | 3.988 | 4.242
15x D ol 15x J U | 0105 | 0115 | 2.667 | 2921
V | 0868REF 22,047 REF
|€B|0.010 (0.254)®|T| P| Q@| |€B|0.024 (0.610)®|T| v | 0625 | 0639 [15875 16281
T SUFFIX

CASE 821D-03
Plastic Package
ISSUE C

PIN 1

PIN 15

N sl

[&]0.010 0250 @[] P L O]

SEATING
el e PLANE

<~ H

| J‘H

le— 15X J

[@]0.024 (0.610) @[ T]

NOTES:

[

o > wn

~No

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

CONTROLLING DIMENSION: INCH.

DIMENSION R DOES NOT INCLUDE MOLD FLASH
OR PROTRUSIONS.

DIMENSION B DOES NOT INCLUDE MOLD FLASH
OR PROTRUSIONS.

MOLD FLASH OR PROTRUSIONS SHALL NOT
EXCEED 0.010 (0.250).

DELETED

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.

INCHES MILLIMETERS
| DIM| MIN MAX MIN | MAX
A | 0681 | 0.694 [17.298 |17.627
B | 0784 | 0.792 |19.914 |?20.116
C | 0173 | 0.181 | 4.395 | 4.597
D | 0024 | 0.031 | 0610 | 0.787
E | 0058 | 0.062 | 1.473 | 1574
F | 0.016 | 0.023 | 0.407 | 0.584
G 0.050 BSC 1.270BSC
H 0.110 BSC 2.794 BSC
J | 0018 | 0.024 | 0.458 | 0.609
K | 1078 | 1.086 |27.382 |27.584
Q | 0148 | 0.151 | 3.760 | 3.835
R | 0416 | 0.426 |10.567 |10.820
V] 0.110 BSC 2.794 BSC
Y 0.503 REF 12.776 REF

MOTOROLA ANALOG IC DEVICE DATA
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FTB SUFFIX
CASE 824D-01
Plastic Package
(TQFP-44)
ISSUE O

—T-,-U—, 72—

A
o \Ip=— 7 -
— |l _
o | o] Nrged f
o El DETAIL AA
e~ @]
HERE
% :Z, :\‘3 PLAT'NG\« F_>/—BASE METAL
oo i L _i
& &
e !
l< A | 0.20(0.009 @ | AC|T-U®| 2 ®)]
0200008 @] A8 [T-UO[ 2 O | SECTION AE-AE
1 [ 0.05(0.002) | T-U]
S NOTES:

=

DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.

CONTROLLING DIMENSION: MILLIMETER.

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.

DATUMS -T-, -U- AND -Z- TO BE DETERMINED AT

DATUM PLANE -AB-.

DIMENSIONS S AND V TO BE DETERMINED AT

SEATING PLANE -AC-.

. DIMENSIONS A AND B DO NOT INCLUDE MOLD
PROTRUSION. ALLOWABLE PROTRUSION IS 0.25

m (0.010) PER SIDE. DIMENSIONS A AND B DO

INCLUDE MOLD MISMATCH AND ARE DETERMINED

AT DATUM PLANE -AB-.

DIMENSION D DOES NOT INCLUDE DAMBAR

PROTRUSION. DAMBAR PROTRUSION SHALL NOT

] 0.10(0.004)
_AC— CAUSE THE D DIMENSION TO EXCEED 0.530
(0.021).

| [ 0200008 @] AC[T-UB|Z )]

w

W)
m
>
-
>
W)
o o a

~

MILLIMETERS INCHES
IM] MIN MAX MIN MAX

o

A | 9950 [10.050 | 0.392 | 0.39
B | 9.950 [10.050 | 0.392 | 0.396
C | 1400 | 1.600 | 0.055 | 0.063
D | 0300 | 0450 | 0.012 | 0.018
E [ 1.350 | 1450 [ 0053 | 0.057
F | 0300 [ 0400 [ 0012 | 0.016
G 0.800 BSC 0.031 BSC
H | 0050 | 0.150 | 0.002 | 0.006
J [ 0090 [ 0200 [ 0004 | 0.008
K | 0450 | 0550 | 0.018 | 0.022
L 8.000 BSC 0315 BSC
M 12°REF 12°REF
VIEW AD N | 0.090 | 0160 | 0.004 | 0.006
Q 1° 50 1° 50
R | 0100 | 0.200 | 0.004 | 0.008
S |11.900 [12.100 | 0.469 | 0.476
vV [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
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FB SUFFIX
CASE 824E-02
Plastic Package
(QFP)

ISSUE A

< s >
[©]0.200.008) @[ T[LMB[N O] ) M-, N

A AE—
€B 020 (0.008) @ [H[L-MO|N ® ] . |
ﬁn"éﬁT\ 1 [ 0.05(0.002) [ L-M Ta— !

Hﬂﬂﬂﬂlﬂﬂmﬂﬂ U=

— ) |

« F

PLATING\ BASE METAL
v ]
J B1
P!
| 0.20(000)®| T|L-MO|N O]

SECTION J1-J1
44 pL

Z

[€]020(0.008)®[T[L-MO[N O]

10200009 @[H[L-MO[N G|

1 [ 0.05(00.002) | N|

NOTES:

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

. CONTROLLING DIMENSION: MILLIMETER.

. 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

w N

SEATING PLANE -T-.
. DIMENSIONS A AND B DO NOT INCLUDE MOLD

M AT DATUM PLANE -H-.
A\ ( VIEW P 5. DIMENSIONS S AND V TO BE DETERMINED AT

o

PROTRUSION. ALLOWABLE PROTRUSION IS 0.25
DATUM (0.010) PER SIDE. DIMENSIONS A AND B DO
PLANE INCLUDE MOLD MISMATCH AND ARE
. DETERMINED AT DATUM PLANE ~H-.
:JL S (2 0.01(0.004) 7. DIMENSION D DOES NOT INCLUDE DAMBAR

gl T PROTRUSION. DAMBAR PROTRUSION SHALL
-~y == NOT CAUSE THE D DIMENSION TO EXCEED
0.530 (0.021).

MILLIMETERS INCHES
MIN MAX MIN | MAX
9.90 | 10.10 | 0.390 | 0.398
9.90 | 10.10 | 0.390 | 0.398
2.00 221 | 0079 | 0.087
0.30 045 0.0118 |0.0177
2.00 210 | 0.079 | 0.083
0.30 040 | 0.012 | 0.016
0.80 BSC 0.031 BSC
0.13 0.23 | 0.005 | 0.009
0.65 0.95 | 0.026 | 0.037
5° 10° 5° 10°
1295 | 1345 | 0.510 | 0.530
12,95 | 1345 | 0.510 | 0.530

0.000 | 0210 | 0.000 | 0.008
K 50| 10° 50| 10°

Al 02 AL | 0.450REF 0.018 REF
c1 Bl | 0130 [ 0170 | 0.005 [ 0.007

cL 1.600 REF 0.063 REF
R1 | 0130 | 0300 | 0.005 | 0.012
VIEW P R2 | 0130 | 0300 | 0.005 | 0.012
01 50| 10° 5° | 10°
02 0° 7° 0° 7°

=
=

01

R R1

DATUM
PLANE R R2

-<§<<n§xc_-oﬂrnoom)>|

MOTOROLA ANALOG IC DEVICE DATA 13-17




FB SUFFIX
CASE 840F-01
Plastic Package

ISSUE O
< L .
peigE=
64 49 | ,./
1 \ / 48 I I ]—l—\_‘
=1 = ]y "
——
® ® N —
> > L v
I Al il — Y p
® ® e il
N N T 7 A
— — AE
[aa) Q /
L ~ < v = pl—
N
\ e | |® ] AE - G
|28 ||g
—U- S
T DETAIL AA =S =
=~ o = DETAIL AA
| oo o
S I
o|lo o
& | ©
16 3 =
miitililtilikhihhhHE ‘ ®
N
A BASE |
~ METAL —»{ N |je— @
41020(0.008) @ [AB| T-U® [ 2 ® | =
I
1 [0.050(0.002)| T-U] AIRN] il
)\, Q
s ,\, <|
[4]020(0.008) @ [AC| TUE® [ 2 ® | F NY P |
7 b =
N\ M S
) e S
&
J o
© [ 5
SECTION AE-AE  —
R
L ) _ O 10.10 (0.004)
l«— —AC—
DETAIL AD
MILLIMETERS INCHES
DIM[_ MIN | MAX | MIN | MAX
NOTES: A | 9.950 [10.050 | 0.392 | 0.396
1. DIMENSIONING AND TOLERANCING PER ANSI B | 9.950 [10.050 | 0392 | 0.3%
_|_ Y14.5M, 1982. C [ 1.400 | 1.600 | 0.055 | 0.063
Q 2. CONTROLLING DIMENSION: MILLIMETER. 5 T 0170 0270 1 0.007 | 0011
3. DATUM PLANE -AB- IS LOCATED AT BOTTOM OF
LEAD AND IS COINCIDENT WITH THE LEAD E éi?g éggg ggg? ggg;
i WHERE THE LEAD EXITS THE PLASTIC BODY AT T osmBse D070 BSC
R THE BOTTOM OF THE PARTING LINE. - -
4. DATUMS T—, ~U- AND ~Z- TO BE DETERMINED H | 0050 | 0.150 | 0.002 | 0.006
K AT DATUM PLANE —AC—. J | 0090 | 0.200 | 0.004 | 0.008
5. DIMENSIONS S AND V TO BE DETERMINED AT K | 0450 | 0.550 | 0.018 | 0.022
W —> SEATING PLANE ~AC-. L | 7500BSC 0.295 BSC
6. DIMENSIONS A AND B DO NOT INCLUDE MOLD M 12° REF 12° REF
X PROTRUSION. ALLOWABLE PROTRUSION IS N | 0.090 | 0.160 | 0.004 | 0.006
0.25 (0.010 ) PER SIDE. DIMENSIONS A AND B DO P | 0.250BSC 0.010 BSC
INCLUDE MOLD MISMATCH AND ARE ol 1 5 | 10 | 5°
DETAIL AD DETERMINED AT DATUM PLANE -AB-. R 0.100 | 0.200 | 0.004 | 0.008
7. DIMENSION D DOES NOT INCLUDE DAMBAR s 11900 112100 | 0469 | 0476
PROTRUSION. DAMBAR PROTRUSION SHALL
NOT CAUSE THE D DIMENSION TO EXCEED \\//v 11'%0300 Flééoo 0":)6308 R%ém
0350 (0.014). X_|__L000REF 0.039 REF
Y 12° REF 12° REF
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DM SUFFIX
CASE 846A-02

Plastic Package
(Micro—8) s Gy
ISSUE C !

o A L)

m_{

D gpL

|| 0.08(0.00@[T] B ®[AB|

SEATING
—T—] PLANE

O 0,038 (0.0015)

R

v
b

F=

R P

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.
MILLIMETERS INCHES
| DIM| MIN MAX MIN | MAX
A 2.90 310 | 0114 | 0122
B 2.90 310 | 0114 | 0122
C — 110 — | 0.043
D 0.25 040 | 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 4.75 505 | 0.187 | 0.199
L 0.40 0.70 | 0.016 | 0.028

MOTOROLA ANALOG IC DEVICE DATA
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FB SUFFIX
CASE 848B-04
Plastic Package
(TQFP-52)
ISSUE C

L
] ] \
©® (@)
()] a B
©® (@) >
7 3
<| <
| @ O]
= > =
[C]hE) q
2|8
S|(S = DETAILA
cel|le =
o | w0 o
S| S S
o |o o
DN | (D
1 13
/
t— F—»
< B >
(020 (0.008®|H[A-B®| DB |
1 [ 0.05(0.002)| A-B 7
< v - J / A N
| 0.20(0.008@|c| A-B® | DB f A
BASE METAL
«<— D
c- M° . DETAIL C
. — /_ | [0.02(0.008)®|c[A-BO[ D]
I Y
va \
| / \ —F] DATUM SECTION B-B
| PLANE
Y - &/
_—[ I P (] 0.10 (0.004)
H . — —C—| SEATING
G M PLANE
NOTES: MILLIMETERS INCHES
u° 1. DIMENSIONING AND TOLERANCING PER ANSI DIM ’;"g‘o f% Ohgg\(') (’;"é\gs
Y14.5M, 1982. } ) : ;
2. CONTROLLING DIMENSION: MILLIMETER. 9.90 | 1010 | 0.390 | 0398
3. DATUM PLANE -H- IS LOCATED AT BOTTOM OF 210 | 245 | 0.083 | 0096
LEAD AND IS COINCIDENT WITH THE LEAD WHERE 022 | 038 | 0009 | 0015
THE LEAD EXITS THE PLASTIC BODY AT THE 200 | 210 | 0.079 | 0083
BOTTOM OF THE PARTING LINE. 0.22 0.33 | 0.009 | 0.013
\ 4. DATUMS —A-, ~B—- AND —D- TO BE DETERMINED AT 0.65 BSC 0.026 BSC
R DATUM PLANE —H-. — T o1 — [ oomo

@

\ . DIMENSIONS S AND V TO BE DETERMINED AT o o2 T o0 Toooo
Q SEATING PLANE ~C-. T o T oo oo
. . DIMENSIONS A AND B DO NOT INCLUDE MOLD : : : :
PROTRUSION. ALLOWABLE PROTRUSION IS 0.25 .80 REF 0.307 REF
K (0.010) PER SIDE. DIMENSIONS A AND B DO
W

5° 10° 5° 10°

o

T INCLUDE MOLD MISMATCH AND ARE DETERMINED 013 | 017 | 0.005 | 0.007
— > AT DATUM PLANE -H-. 0° 7° 0° 7°

7. DIMENSION D DOES NOT INCLUDE DAMBAR 043 | 030 | 0.005 | 0.012

— X PROTRUSION. ALLOWABLE DAMBAR PROTRUSION 12.95 | 1345 | 0510 | 0.530

SHALL BE 0.08 (0.003) TOTAL IN EXCESS OF THE D 013 | — [0005 | —

DIMENSION AT MAXIMUM MATERIAL CONDITION. 0° | — 0°] —

DETAIL C DAMBAR CANNOT BE LOCATED ON THE LOWER 12.95 | 1345 | 0510 | 0530

RADIUS OR THE FOOT. 0.35 045 | 0.014 | 0.018

16 REF 0.063 REF

><E<C—|m:UOZ§|—7<<_-IG)'nmUODJ)>|
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FB SUFFIX
CASE 848D-03
Plastic Package

ISSUE C
ax 4X TIPS
0 0.20(0.008) [H| L-M| N ©]020(0.008) | T|L-M|N] -ﬂ_-—_-_‘
NMRINNDS | i)
A
1 39
AB<— |
O T
| XVIEWY r—
- AB -—
—M—| N
=3 - p VIEW Y

Z\f

= /— BASE METAL

o

_{

U

NN

[

[9[0.130.005)@ [T L-MO[N O]

SECTION AB-AB
ROTATED 90° CLOCKWISE

PLATING
13 TN 27 _\
14 I‘L 26 [ L
n J
—
PR ==
—
ft——
4x 02

S[00009]7

>

2XxRR1

0.25 (0.010)

GAGE PLANE

VIEW AA

-

w

o &

o

~

VIEW AA

NOTES:
. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.

CONTROLLING DIMENSION: MILLIMETER.
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.

DATUMS -L-, -M- AND -N- TO BE DETERMINED
AT DATUM PLANE —H-.

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

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-.
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).

MILLIMETERS INCHES
| DIM| MIN MAX MIN MAX
A 10.00 BSC 0.394 BSC
Al 5.00 BSC 0.197 BSC
B 10.00 BSC 0.394 BSC
Bl 5.00 BSC 0.197 BSC
c| — T 170 — To067
ci| 005 | 020 0002 | 0.008
c2| 130 | 1.50 [ 0.051 | 0.059
D | 020 | 040 [ 0.008 | 0.016
E | 045 | 075 | 0018 | 0,030
F | 022 ] 035 [ 0009 [ 0014
G 0.65 BSC 0.026 BSC
J | 007 [ 020 | 0003 [ 0.008
K 0.50 REF 0.020 REF
R1| 008 | 020 [ 0.003 [ 0.008
S 12.00BSC 0472 BSC
S1 6.00 BSC 0.236 BSC
U | 009 [ 016 | 0.004 | 0.006
) 12.00 BSC 0.472 BSC
Vi 6.00 BSC 0.236 BSC
w 0.20 REF 0.008 REF
z 1,00 REF 0.039 REF
3 0° [ 7° 0° [ 7°
e 00| — 0° | —
062 12° REF 12° REF
p3 | 5° ] 13° 5° [ 13°

MOTOROLA ANALOG IC DEVICE DATA
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B SUFFIX
CASE 858-01
Plastic Package
ISSUE O

gﬁﬂﬂﬂﬁﬂﬁﬂﬂﬁﬂﬁﬂﬂﬁﬁﬂﬁﬂ

1
[AVAVAVAVAVAVAVAVAVAVAVAVIVAVAVAVAVAVAY)

fl
22

21
U

le—— | —>

<_H_.|

 ———

T
SEATING
PLANE

G

U

D42 pPL

|| 02500100 |T[ A O

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.

2. CONTROLLING DIMENSION: INCH.
. DIMENSION L TO CENTER OF LEAD WHEN

w

FORMED PARALLEL.

~

. DIMENSIONS A AND B DO NOT INCLUDE MOLD

FLASH. MAXIMUM MOLD FLASH 0.25 (0.010).

INCHES

MILLIMETERS

=
=

MIN MAX

MIN

MAX

1435 | 1.465

36.45

37.21

0.540 | 0.560

13.72

14.22

0.155 | 0.200

3.94

5.08

0.014 | 0.022

0.36

0.56

0.032 | 0.046

0.81

117

I_{ : ,,', \_|_

My

0.070 BSC

1778 BSC

0.300 BSC

7.62 BSC

0.015

020 |

0.38

0.135

292 | 343

BSC

15.24 BSC

15°

0°]

15°

J 42 PL —>ile—

[9]0.250010®@]T[B O]

Zgl—xv_-::o-noow>|

0.040

051 |

1.02

B SUFFIX
CASE 859-01
Plastic Package
(SDIP)

ISSUE O

SEATING

PLANE

NNNNNANAANNNNANANNNNNNNNNNNNN

]
56 29

1 28
PIVIVAVIVIVIVIVAVAVIVIVIVAVIVIVIVIVIVAVAVIVIVIVAVIVIVAY,

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

. CONTROLLING DIMENSION: INCH.

. DIMENSION L TO CENTER OF LEAD WHEN
FORMED PARALLEL.

. DIMENSIONS A AND B DO NOT INCLUDE MOLD
FLASH. MAXIMUM MOLD FLASH 0.25 (0.010)

w N

INCHES
MIN MAX
2.035 | 2.065

MILLIMETERS
MIN MAX
51.69 | 52.45

=4

| DIM |

0.540 | 0.560

0.155 | 0.200

0.014 | 0.022
0.035 BSC

13.72 | 14.22
3.94 5.08
0.36 0.56

0.89 BSC

i

0032 [ 0.046 [ 081 [ 117

0.070 BSC 1.778 BSC

| ¥

« D 56 PL

J 56 PL—>]

-

| 0.250.010) @[ T[ A O

[9]0250010@][T[B ®]

0.300 BSC
0.008 | 0.015
0115 | 0135
0.600 BSC
0°] 15°
0.020 | 0.040

7.62 BSC
020 | 0.38
292 | 343
15.24 BSC

0°]
051 |

15°
1.02

ZzZ|- Rl |lZ|o|m|moo|w|>
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FB, FTB SUFFIX

CASE 873-01
Plastic Package
(TQFP-32)
ISSUE A
L .
]
Y -
16 @ @
1] = =
11 ® @ B
o [an]
| |
= g ==1
L SN A
_I_If‘f SSEIE mm |
~ - 88 8
11 sls s T
o | w0 o b
1 NEIRIE B
<] DETAIL A
" DETAILA &4 | &
- O 11 —
2 ' 9
1 8
o [
- I
A
0200008 ®@[c[ A8 ®[DO)] Y
1 [0.05(0.002)| A-B ] %”/7 \
S // _
| 0.20(0.008)@ [H| A8 ® DB } 5
| 0200008 @|c[ A8 ®[DO)
~—~M DETAIL C
//;\"\ N /_ SECTION B-B
+ * I // \ VIEW ROTATED 90 °CLOCKWISE
Cc E T DATUM
$¥WaunininlalulnlsimpWasecs
(=C- Co N . 0,01 (0.004
SEATING L H _»I L_ M= (0.004
PLANE G
MILLIMETERS | __INCHES
NOTES: DIM[ MIN | MAX | MIN | MAX
1. DIMENSIONING AND TOLERANCING PER ANSI 6.95 7.10 | 0.274 | 0.280
Y14.5M, 1982. 695 | 7.0 | 0.274 | 0.280
2. CONTROLLING DIMENSION: MILLIMETER. 140 | 160 | 0055 | 0063
3. DATUM PLANE -H- IS LOCATED AT BOTTOM OF 0273 10373 0010 | 0.015
LEAD AND IS COINCIDENT WITH THE LEAD WHERE
THE LEAD EXITS THE PLASTIC BODY AT THE 01232 — ggié —
—H= BOTTOM OF THE PARTING LINE. 2 s S e
DATUM 4. DATUMS —A-, ~B— AND -D— TO BE DETERMINED AT : :
PLANE DATUM PLANE —H-. — [ 020 1 — |0.008
— 5. DIMENSIONS S AND V TO BE DETERMINED AT 0119 | 0.197 | 0.005 | 0.008
| 033 | 057 | 0013 | 0022

SEATING PLANE -C-.

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-.

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.

5.6 REF 0.220 REF
6° 8° 6° 8°
0.119 | 0.135 | 0.005 | 0.005

0.40BSC 0.016 BSC
5° 10° 5° 10°
0.15 0.25 | 0.006 | 0.010
8.85 9.15 | 0.348 | 0.360
0.15 0.25 | 0.006 | 0.010
5° 11° 5° 1°
8.85 9.15 | 0.348 | 0.360

1.00 REF 0.039 REF

o

DETAILC

~

X<C—|U’;UO'UZ§I_7<<—-IG)T|IT|UOWJ>|

MOTOROLA ANALOG IC DEVICE DATA 13-23




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

_JL_ . PIN 23

23x D

[@]2 0010 0259®[T[Q O[N]

«— C

~<~— E

<~—H

i
SEATING
23x ] PLANE

(@] 0.024 (0620 @[ T]

NOTES:

N O

o w

. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.

. CONTROLLING DIMENSION: INCH.
. DIMENSION R DOES NOT INCLUDE MOLD FLASH

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

. MOLD FLASH OR PROTRUSIONS SHALL NOT

EXCEED 0.010 (0.250).

. 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.

INCHES MILLIMETERS
| DIM[ MIN | MAX | MIN | MAX
A | 0684 | 0694 | 17.374 | 17.627
B | 1183 | 1.193 | 30.048 | 30.302
C [ 0475 | 0479 | 4445| 4547
D | 0026 | 0031 | 0.660] 0787
E | 0058 | 0062 | 1.473| 1574
F | 0165 | 0175 | 4191 4445
G | 0050BSC 1.270 BSC
H 0169 BSC 4.293BSC
J | 0014 [ 0020 | 0356 0508
K | 0625 | 0.639 | 15.875 | 16.231
L | 0770 [ 0790 | 19.558 | 20066
M | 0.148 | 0152 | 3760 3.861
N | 0148 [ 0152 | 3760 3861
P 0390 BSC 9.906 BSC
R | 0416 | 0.424 | 10.566 | 10.770
S | 0157 | 0167 | 3988 4242
U | 0105 [ 0115 | 2667 2921
v 0.868 REF 22.047 REF
W | 0.200BSC 5,080 BSC
Y [ 0700 [ 0710 [ 17.780] 18.034

13-24
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FTA SUFFIX
CASE 932-02
Plastic Package
(TQFP-48)
ISSUE D

4X

~[0.200(0.008) AB[ T-U| Z |

Y/ N S—

— Al —>»
48

37

/T

N

ax

— BASE METAL

A N J
A U W W N

l«— F —>

«— D—>
| [0.080 (0.003) @[ AC| T-UB[ 2 B
SECTION AE-AE

Aot o] ac|

NOTES:

=

wn

o &

o

~

©

©

DETAILY
|
| L 1
A AE AE
|
|
Vv
—T—, —U—, —Z—
DETAILY
'
M R ‘\
TOP & BOTTOM
R
GAUGE PLANE
0.250 (0.010)
C E
2 2
| J__
] Lo f!
H W L. >3
sl @
DETAIL AD K
[— X
MILLIMETERS INCHES
oiM[ MIN | MAX | MIN [ MAX
DIMENSIONING AND TOLERANCING PER ANSI A 7.000 BSC 0.276 BSC
Y14.5M, 1982. AL | 3500BSC 0138 BSC
CONTROLLING DIMENSION: MILLIMETER. B 7.000 BSC 0276 BSC
DATUM PLANE —AB- IS LOCATED AT BOTTOM OF Bl | 3500BSC 0138 BSC
LEAD AND IS COINCIDENT WITH THE LEAD C [ 1400 | 1.600 [ 0.055 | 0.063
WHERE THE LEAD EXITS THE PLASTIC BODY AT D | 0170 | 0.270 | 0.007 | 0.011
THE BOTTOM OF THE PARTING LINE. E 1.350 | 1.450 | 0.053 | 0.057
DATUMS —T-, U=, AND ~Z- TO BE DETERMINED F 0170 [ 0230 [ 0007 | 0.009
AT DATUM PLANE —AB-. : : - :
DIMENSIONS S AND V TO BE DETERMINED AT & OS00BASIC | 0.020 BASIC
H [ 0050 | 0.150 [ 0.002 | 0.006
SEATING PLANE ~AC-. J | 0090 | 0.200 | 0.004 | 0.008
DIMENSIONS A AND B DO NOT INCLUDE MOLD - - : :
PROTRUSION. ALLOWABLE PROTRUSION IS K | 0500 | 0.700 | 0.020 | 0028
0.250 (0.010) PER SIDE. DIMENSIONS A AND B DO M 12 °REF 12 °REF
INCLUDE MOLD MISMATCH AND ARE N [ 0090 [ 0.160 [ 0.004 | 0.006
DETERMINED AT DATUM PLANE —AB-. P | 0250BASIC | 0.010 BASIC
DIMENSION D DOES NOT INCLUDE DAMBAR Q 1° 50 1° 50
PROTRUSION. DAMBAR PROTRUSION SHALL R | 0150 | 0.250 | 0.006 | 0.010
NOT CAUSE THE D DIMENSION TO EXCEED S 9,000 BSC 0.354 BSC
0.350 (0.014). S1 |  4500BSC 0.177 BSC
MINIMUM SOLDER PLATE THICKNESS SHALL BE v 9.000 BSC 0.354 BSC
0.0076 (0.0003). V1| 4500BSC 0.177BSC
EXACT SHAPE OF EACH CORNER IS OPTIONAL. W 0200 REF 0.008 REF
X 1.000 REF 0.039 REF

MOTOROLA ANALOG IC DEVICE DATA
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D2T SUFFIX

CASE 936-03
Plastic Package A
ISSUE B 3 NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
3. TAB CONTOUR OPTIONAL WITHIN DIMENSIONS
AANDK.
K 4. DIMENSIONS U AND V ESTABLISH A MINIMUM
h A MOUNTING SURFACE FOR TERMINAL 4.
— 5. DIMENSIONS A AND B DO NOT INCLUDE MOLD
* FLASH OR GATE PROTRUSIONS. MOLD FLASH
T @ S AND GATE PROTRUSIONS NOT TO EXCEED
B x 0.025 (0.635) MAXIMUM.
= H
l ’|1 7 3
INCHES MILLIMETERS
{ WL‘J w | DIM[ MIN [ MAX | MIN | MAX
J A | 0386 | 0403 | 9.804 [10236
B | 0356 | 0.368 | 9.042 | 9.347
D F C [ 0170 [0.180 | 4318 | 4572
G D | 0026 | 0.036 | 0.660 | 0.914
|€B| 0.010 (0.254)@|T| E | 0045 | 0.055 | 1.143 | 1.397
T F | 0.051REF 1.295 REF
G | 0100BSC 2.540 BSC
8,':2,\%\‘&" _>| l«— E H | 0539 [ 0579 [13.691 [14.707
J | 0125MAX 3.175 MAX
K | 0.050REF 1.270 REF
L | 0000 [ 0010 | 0,000 [ 0.254
M | 0088 | 0102 | 2.235 | 2591
_L N | 0018 | 0.026 | 0.457 | 0.660
P | 0058 | 0.078 | 1.473 | 1.981
c E R 5°REF 5°REF
M S | 0116REF 2.946 REF
T L i U | 0200MIN 5,080 MIN
—f_ V | 0.250MIN 6.350 MIN
N— p
R -
D2T SUFFIX
CASE 936A-02
Plastic Package
2 1 NOTES:
(D“PAK) 1. DIMENSIONING AND TOLERANCING PER ANSI
ISSUE A 5 Y14.5M, 1982,
2. CONTROLLING DIMENSION: INCH.
3. TAB CONTOUR OPTIONAL WITHIN DIMENSIONS
AANDK.
4. DIMENSIONS U AND V ESTABLISH A MINIMUM
A MOUNTING SURFACE FOR TERMINAL 6.
5. DIMENSIONS A AND B DO NOT INCLUDE MOLD
_L | FLASH OR GATE PROTRUSIONS, MOLD FLASH
i A AND GATE PROTRUSIONS NOT TO EXCEED
T kA ‘Q S 0.025 (0.635) MAXIMUM.
6 T
Y 12345 INCHES MILLIMETERS
| DIM[ MIN | MAX | MIN | MAX
A | 0386 | 0403 | 9.804 [10.236
—r B | 0356 | 0368 | 9.042 | 9.347
D—> = C | 0170 | 0180 | 4.318 | 4572
D | 0026 | 0.036 | 0.660 | 0.914
| €] 0.010 (0.254) @| T| AJ L, G E | 0.045 | 0.055 | 1.143 | 1.307
G | 0067BSC 1.702 BSC
—T- H | 0539 [ 0579 [13.691 [14.707
OPTIONAL K | 0.050REF 1.270 REF
CHAMFER _’I <~ E L | 0000 [ 0010 | 0.000 [ 0254
M | 0088 | 0102 | 2235 | 2501
N | 0018 | 0.026 | 0.457 | 0.660
P | 0058 | 0078 | 1.473 | 1.981
R 5°REF 5°REF
S | 0.116REF 2.946 REF
U 0.200 MIN 5,080 MIN
V | 0250MIN 6.350 MIN
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DT, DTB SUFFIX
CASE 948E-02

Plastic Package NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI
(TSSOP-20) Y14.5M, 1982.
ISSUE A 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.
. DIMENSION B DOES NOT INCLUDE INTERLEAD
FLASH OR PROTRUSION. INTERLEAD FLASH OR
PROTRUSION SHALL NOT EXCEED 0.25 (0.010)
PER SIDE.
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

~

~>H<— 20x K REF
|€B|0150006|T|U@ (& 01000 @]1[U OV O]

[2x L

o

B MATERIAL CONDITION.
Y 6. TERMINAL NUMBERS ARE SHOWN FOR

- “U— REFERENCE ONLY.
PIN 1 7. DIMENSION A AND B ARE TO BE DETERMINED
IDENT AT DATUM PLANE -W-,

MILLIMETERS INCHES
DIM| MIN | MAX | MIN | MAX
A | 640 | 660 | 0.252 | 0260
|$| 0.15(0.006) | T| u ©| B | 430 | 450 | 0169 | 0177
c | — T a2 — [oor
D | 005 05| 0002 | 0.006
F| 050 | 075 0020 [ 0,030
G 065 BSC 0.026 BSC
H | 027 | 037 | o1 [ 0015
J | 009 | 020 0004 | 0.008
i DETAILE J1 | 009 [ 0.6 | 0.004 | 0.006
c K | 019 | 030 ] 0007 | 0,012
i Ki| 019 | 025 [ 0007 | 0,010
1 i ] e e s S e
o o o o
p > kG H—l [ '( w4 M| 0°[ 8 0° [ 8

J\—U‘Lﬁ/

DETAIL E

(™[ 0.100 (0.004)
—T—| SEATING
PLANE

DTB SUFFIX 16 «\’
- NOTES:
ggiti:g;ascia%i \@ DIMENSIONING AND TOLERANCING PER ANSI
1 Y14.5M, 1982.
_ _ CONTROLLING DIMENSION: MILLIMETER.
(TSSOP-16, TSSOP-16L) 16x K REF DIMENSION A DOES NOT INCLUDE MOLD FLASH.
ISSUE O PROTRUSIONS OR GATE BURRS. MOLD FLASH

— > ’4_{ $| 0.10 (0.004 @| T| U@ | Ve | OR GATE BURRS SHALL NOT EXCEED 0.15

=

W

(0.006) PER SIDE.
K DIMENSION B DOES NOT INCLUDE INTERLEAD
< FLASH OR PROTRUSION. INTERLEAD FLASH OR
:I |:| |:| H |:| |:| |:| |: L K1 PROTRUSION SHALL NOT EXCEED
| ] 0.25 (0.010) PER SIDE.
DIMENSION K DOES NOT INCLUDE DAMBAR

2x L/2 1 ® PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.08 (0.003) TOTAL IN

EXCESS OF THE K DIMENSION AT MAXIMUM
MATERIAL CONDITION.
_ B SECTION N-N . TERMINAL NUMBERS ARE SHOWN FOR

U | REFERENCE ONLY.

PIN 1 DIMENSION A AND B ARE TO BE DETERMINED
— AT DATUM PLANE -W-.
IDENT.

Eal

[]0.15 0.008)] T[U ®]

o

o

~

MILLIMETERS INCHES
MN | MAX | MIN | MAX
490 | 510 | 0193 | 0200
430 | 450 | 0169 | 0177
— [ 120 — o047
005 | 015 | 0002 | 0.006
050 | 075 | 0.020 | 0030
065 BSC 0.026 BSC
018 | 028 | 0007 | 0.011
009 | 020 | 0.004 | 0008
009 | 016 | 0.004 | 0.006
019 | 030 | 0007 | 0012
019 | 025 | 0007 | 0010
6.40 BSC 0.252 BSC
0° ] 8° 0° ] 8°

|05 (0.008) T| U ®]

A

L DETAILE
c
0.10 (0.004) T

minlnln)
—T—| SEATING

le— H \
PLANE D- «— G ‘J\ ﬂg‘/

DETAIL E

zv—?jxgc_-:\:cnﬂoow>|§

E\
|
[
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DTB SUFFIX

CASE 948G-01 14 %

Plastic Package 1
(TSSOP-14)
ISSUE O
14X K REF NolTEDSI:!\AENSIONING AND TOLERANCING PER ANSI
_.‘ r_{$| 0.10 (0,004)@| T| Ul | v @| Y14.5M, 1982.
2 CONTROLLING DIMENSION: MILLIMETER.
|Q| 0.15 (0.006)| TIU® | 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.

DIMENSION B DOES NOT INCLUDE INTERLEAD
FLASH OR PROTRUSION. INTERLEAD FLASH OR
PROTRUSION SHALL NOT EXCEED

0.25 (0.010) PER SIDE.

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.

TERMINAL NUMBERS ARE SHOWN FOR
REFERENCE ONLY.

DIMENSION A AND B ARE TO BE DETERMINED
AT DATUM PLANE ~W-~.

K
Ly ZII e [ s e
V,

CIARAARE .

l 5 —
L _ =
PINl N

Fob—

~

3]

o

DETAIL E

-

5

6.40 BSC 0.252 BSC
0° ] 8° 0° [ 8°

e A | 490 | 510 | 0193 | 0.200
B | 430 | 450 | 0.169 | 0477
J J1 N '/ [ — | 120 — [ 0047
T &< D | 005 015 0.002 | 0.006
f F | 050 | 075 0020 | 0,030
SECTION N-N G | 065BsC 0.026BSC
H | 050 | 060 0.020 | 002
J | 009 ] 020 0.004 | 0008
[ | L~ W] 31| 009 | 016 | 0.004 | 0.006
Silalniniainiali i i N\ =W K | 019 [ 030 0.007 | 0012
4 H— = |\ ) KL 049 | 025 | 0007 | 0.010
L
f :

©[0.10 (0.004) J
D

—T—| SEATING
PLANE

e e e
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DTB SUFFIX
CASE 948H-01
Plastic Package
ISSUE O

24x K REF

’._<$| 010 0.0 @[ T[U O]V O]
| ﬂHHHHHHHHHHﬂ

|05 (0.009)] T| U ©®|

NOTES:
. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
. CONTROLLING DIMENSION: MILLIMETER.
. DIMENSION A DOES NOT INCLUDE MOLD FLASH,
PROTRUSIONS OR GATE BURRS. MOLD FLASH
- OR GATE BURRS SHALL NOT EXCEED 0.15
IDENT (0.006) PER SIDE.
: DIMENSION B DOES NOT INCLUDE INTERLEAD
‘IO " FLASH OR PROTRUSION. INTERLEAD FLASH OR

w N

)
X
-
~
N
Cloo—
-

>

g PROTRUSION SHALL NOT EXCEED
0.25 (0.010) PER SIDE.
. DIMENSION K DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR
|D| 0.15 (0.006)| T| U @| A PROTRUSION SHALL BE 0.08 (0.003) TOTAL IN
EXCESS OF THE K DIMENSION AT MAXIMUM
MATERIAL CONDITION.
. TERMINAL NUMBERS ARE SHOWN FOR
REFERENCE ONLY.
. DIMENSION A AND B ARE TO BE DETERMINED
AT DATUM PLANE -W-.

3

o

=

‘L MILLIMETERS INCHES
l DIM[ MIN [ MAX | MIN | MAX
C A 770 | 7.90 [ 0303 [ 0311
I:IDI:IDI:IDI:ID D DEIDEIDEIDEIDEID D B 4.30 450 | 0.169 | 0.177
0.10(0.004) T e —T 120 — oo
D | 005 015 [ 0002 | 0.006
—T= EEQI"EG D G <— H F | 050 [ 075 | 0020 | 0030
G 0.65BSC 0.026 BSC
H | 027 ] 037 | oou [ 0015
J | 009 [ 020 ] 0004 | 0.008
JL| 009 [ 0.6 | 0004 | 0.006
K | 019 [ 030 ] 0007 | 0.012
KL | 019 [ 0.25 [ 0007 | 0.010
L 6.40 BSC 0.252 BSC
M 0° [ 8°] o°] 8°
S L
_//
DETAIL E

0.25 (0.010)

L
A
‘T’

SECTION N-N

DETAIL E

MOTOROLA ANALOG IC DEVICE DATA 13-29




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

-4

| 0100009®|T[U ®|VO)]

*Hesx K REF
[ ]0.15(0.008)] T[U ® ] :

T

'’

PIN 1
IDENT. )

iilili

/
[]0.15 (0006 T[U @]

.
J Jl N7/ N

SECTION N-N

0.25(0.010)

NOTES:

-

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

CONTROLLING DIMENSION: MILLIMETER.
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.

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

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.

TERMINAL NUMBERS ARE SHOWN FOR
REFERENCE ONLY.

DIMENSION A AND B ARE TO BE DETERMINED

w N

~

o1

o

~

o

THE LEAD WIDTH DIMENSION (b) DOES NOT

M AT DATUM PLANE -W-.
N MILLIMETERS INCHES
DIM[ MIN | MAX | MIN | MAX
Al 29 | 310 | 0114 | 0122
= _>| B | 430 | 450 | 0169 | 0177
[ — | 120 — [ 0047
D | 005 ] 015 ] 0002 | 0.006
DETAIL E F | 050 | 075 | 0020 | 0030
{ — G 0.65 BSC 0.026 BSC
c | Iﬁ \ wd H | 050 | 060 | 002 | 0.024
: = J | 009 ] 020 0004 | 0.008
l LHH_H, J \ L,/ Ji| 009 | 016 [ 0004 | 0.006
- K | 019 [ 030 [ 0007 [ 0.012
©]010(0.004) J T—» Gre— Ki | 019 [ 025 [ 0007 [ 0.010
—T—| SEATING D SEE DETAIL E L 6.40 BSC 0.252 BSC
PLANE —>| le—H M 0° [ 8° 0° [ 8°
M SUFFIX
CASE 967-01
Plastic Package 20 L
(EIAJ-20) 1
ISSUE O NOTES:
1 DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
2 CONTROLLING DIMENSION: MILLIMETER.
. 3 DIMENSIONS D AND E DO NOT INCLUDE MOLD
9 |'|'| |'|'| |'|'| |'|'| |'|'| |'|'| |'|'| |'|'| |'|'| |'|'| Lg * FLASH OR PROTRUSIONS AND ARE MEASURED
—_—— e e AT THE PARTING LINE. MOLD FLASH OR
| Q1 PROTRUSIONS SHALL NOT EXCEED 0.15 (0.006)
PER SIDE.
+ E Hg M T 4 TERMINAL NUMBERS ARE SHOWN FOR
REFERENCE ONLY.

H
—=]
—=]
—=]
—=]
_E_
=
_E_
—=]
—=]
—=]
S

D

Sl

— ==t

—{l—b
& 013(0005)®

0.10 (0.004)

—{ L~

DETAIL P

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).

VIEW P MILLIMETERS INCHES

A— ~ | DIM[_ MIN | MAX_| MIN | MAX
/ c A | — [ 205 — [oo081
( l Ar | 005 | 020 0002 | 0.008
| b | 035 050 0.014 | 0020
\\ 71 T c | 018 | 027 [ 0007 | 0.011
D | 1235 | 12.80 | 0.486 | 0504
E | 510 | 545 0201 | 0215

e 1.7BSC 0.050 BSC
He | 7.40 | 820 | 02901 | 0.323
L | 050 | 085 0020 | 0033
Le | 110 | 150 | 0043 | 0,059
M 0° [ 10° [ o0° [ 10°
Qi | 070 | 090 | 0028 | 0.035
z | — [ o8| — o032
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FTB SUFFIX

CASE 976-01 NOTES:

- 1. DIMENSIONING AND TOLERANCING PER ANSI
Plastic Package V1451 1082
(TQFP-20) 2. CONTROLLING DIMENSION: MILLIMETER.
ISSUE O 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.

DATUMS ~T-, -U-, AND -Z— TO BE DETERMINED

AT DATUM PLANE —AB-.

DIMENSIONS S AND V TO BE DETERMINED AT

DATUM PLANE -AC-.

DIMENSIONS A AND B DO NOT INCLUDE MOLD

PROTRUSION. ALLOWABLE PROTRUSION IS

0.250 (0.010) PER SIDE. DIMENSIONS A AND B

DETAILY DO INCLUDE MOLD MISMATCH AND ARE
DETERMINED AT DATUM PLANE —AB-.

bl

o

o

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).
= 15 9. EXACT SHAPE OF EACH CORNER IS OPTIONAL.
—U—
MILLIMETERS INCHES
—] B [DM| MIN [ MAX | MIN | mAX
A 4,000 BSC 0.157 BSC
AL | 2000BSC 0.079 BSC
B 4,000 BSC 0.157 BSC
Bl B1 2.000 BSC 0.079 BSC
u C | 1.400 | 1.600 | 0.055 | 0.063
D | 0170 | 0270 | 0.007 | 0.011
E | 1350 | 1.450 | 0.053 | 0.057
F | 0470 | 0230 | 0.007 | 0.009
G 0.650 BSC 0.026 BSC
H | 0.050 [ 0150 [ 0.002 | 0.006
J [ 0090 [ 0200 [ 0004 | 0.008
K | 0500 [ 0700 | 0.020 | 0.028
M 12°REF 12°REF
N | 0.090 [ 0160 [ 0.004 [ 0.006
P 0.250 BSC 0.010 BSC
Q 1°] s° 1°] s°
R | 0150 [ 0250 [ 0.006 | 0.010
S 6.000 BSC 0.236 BSC
S1| 3.000BSC 0.118 BSC
v 6.000 BSC 0.236 BSC
Vi | 3.000BSC 0.118 BSC
w 0.200 REF 0.008 REF
DETAIL AD X 1.000 REF 0.039 REF

VX .
n. Y

N
/ [-AC-] |<—

F

le— D —>
|| 0.080 (0.003) ®| AC|T-UB)|Z O
TOP &'\B{IOTTOM SECTION AE-AE

| 0[0.080 (0.003)| AC

0

|
——

8!

GAUGE
PLANE

0.250 (0.010) - -

<~ X L—G—:I_

DETAIL AD DETAILY
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FTA SUFFIX

CASE 977-01

: NOTES:
Plastic Package 1. DIMENSIONING AND TOLERANCING PER ANSI
ISSUE O Y14.5M, 1982,

N

CONTROLLING DIMENSION: MILLIMETER.
. 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.
. DATUMS ~T-, ~U~, AND ~Z~ TO BE DETERMINED
AT DATUM PLANE ~AB-.
A 4x DIMENSIONS S AND V TO BE DETERMINED AT
DATUM PLANE -AC-.
D|0-200 (0-008)| AB | T—U| z | . 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-.

w

~

o

o

DETAILY 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.
MILLIMETERS INCHES
| DIM[ MIN [ MAX [ MIN | MAX
A 4,000 BSC 0.157 BSC
\Vi AL 2.000BSC 0.079 BSC
B 4,000 BSC 0.157 BSC
Bl | 2.000BSC 0.079 BSC
C | 1.400 | 1.600 | 0.055 | 0.063
D | 0470 | 0270 | 0.007 | 0.011
E [ 1350 | 1.450 | 0.053 | 0.057
| F [ 0170 [ 0.230 | 0.007 [ 0.009
i G 0,500 BSC 0.020 BSC
H H | 0050 | 0150 | 0.002 [ 0.006
J [ 0090 [ 0.200 [ 0.004 | 0.008
K | 0500 | 0700 | 0.020 [ 0.028
M 12°REF 12°REF
7 12 N | 0090 [ 0.160 | 0.004 | 0.006
P 0.250 BSC 0.010 BSC
—Z— o) 1° 50 1° 50
S1 R | 0150 | 0.250 | 0.006 | 0.010
S 6.000 BSC 0.236 BSC
S S1 | 3.000BSC 0.118 BSC
ax v 6.000 BSC 0.236 BSC
V1| 3000BSC 0.118 BSC
D|0‘200 (0‘008)| AB | T_U| z | w 0.200 REF 0.008 REF
X 1.000 REF 0.039 REF

//Q\
V4

DETAIL AD
\

/Illil/ll‘\ \ m

g aviilililiiisa A Lo
g 7 [-AC-] |_AE "AE

M | 0[0.080 (0.003)| AC |
TOP & BOTTOM
P le

R -G

Rl N\
W'tLﬂ e i
y 0.250 (0.010)

|| 0.080 (0:003)®| AC| T-U ®] 2 B)]
DETAIL AD

~—

Y

DETAILY

-»I

'y
N
¥

SECTION AE-AE
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N SUFFIX
CASE 1212-01

- 15
Plastic Package
(SOT-23)
ISSUE O
NOTES:
1. DIMENSIONS ARE IN MILLIMETERS.
A2 2. INTERPRET DIMENSIONS AND TOLERANCES
D—= [B] PER ASME Y14.5M, 1994,
= 0.05 ® | Al 3. DATUM C IS A SEATING PLANE.

H H MILLIMETERS

5 ‘ L DIM| MIN | MAX

1 3 { Al | 000 | 0.10

m J—

2
m C E1 A2 1.00 1.30
I

E
i _,I_f B | 030 | 050
o s o .c_r c ool ox
[®]o0 @[c[e®[A0] el o

e 0.95BSC
el el 1.90 BSC
L] o020 —

1] 045 | 075

H SUFFIX ~.
CASE 1213-01 .
Plastic Package
(SOT-89)
ISSUE O
. ‘ NOTES:
D > A2 fe— 1. DIMENSIONS ARE IN MILLIMETERS.
«— C 2. INTERPRET DIMENSIONS AND TOLERANCING
D1 B] PER ASME Y14.5M, 1994,
3. DATUM C IS A SEATING PLANE.
MILLIMETERS
[DIM[ MIN [ MAX
E El A2 | 140 | 160
o v B | 037 057
T Tt Bl | 032 [ 052
y L1 lTI c | 030 [ 050
f D [ 440 [ 460
- B DL | 150 | 170
|b|010@[c[BO®[AO] El — [ 4z
EL| 240 | 260
Bl 2x e 1.50 BSC
el 3.00 BSC
e |Pl010@[c[BO®[A®] Ul ow] —
el
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