@ HARRIS HC-5512/5512A

PCM Monolithic Filter

Features

* Exceeds All D3/D4 and CCITT Specifications

e +5V, -5V Power Supplies

¢ Low Power Consumption:
> 45mW (6002 OdBm Load)

> 30mW (Power Amps Disabled)

* Power Down Mode: 0.5mW
* 20dB Gain Adjust Range

¢ No External Anti-Aliasing Components

® Sin x/x Correction in Receive Filter

* 50/60Hz Rejection in Transmit

Filter

e TTL and CMOS Compatible Logic

e All Inputs Protected Against Static Discharge

Due to Handling

Description

than the HC-5512.

component sensitivity.

Transmit Filter Stage

signals below 200Hz and above 3.4kHz.

Pinout

HC-5512/5512A (CERAMIC DIP)

TOP VIEW
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Receive Filter Stage

The HC-5512/HC-5512A filter is a monolithic circuit
containing both transmit and receive filters specifically
designed for PCM CODEC filter applications in 8kHz sam-
pled systems. The HC-5512A has tighter gain specification

The filter is manufactured using double-poly silicon gate
CMOS technology. Switched capacitor integrators are used
to simulate classical LC ladder filters which exhibit low

The transmit filter is a fifth order elliptic low pass filter in ser-
ies with a fourth order Chebyshev high pass filter. It
provides a flat response in the passband and rejection of

The receive filter is a fifth order elliptic low pass filter des-
igned to reconstruct the voice signal from the decoded/
demultiplexed signal which, as a resulit of the sampling pro-
cess, is a stairstep signal having the inherent sin x/x
frequency response. The receive filter approximates the
function required to compensate for the degraded frequen-
cy response and restore the flat passband response.

Both PCM filters are ideally suited for use with the
HC-5502A, HC-5504, CVSD and PCM CODECS.

Functional Diagram
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FIGURE 1.

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures.
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Specifications HC-5512/12A

Absolute Maximum Ratings

Supply Voltages. ..................
Power Dissipation .................
InputVoltage ....................

Qutput Short-Circuit Duration

Junction Temperature ..........

............... +7V  Operating Temperature Range

....... 1W/Package HC-5512/12A-5,-7................... 00Cto +750C
................ +7V  Storage Temperature ................. -650Cto +1500C
.......... Continuous  Lead Temperature (Soldering, 10s) ............... 300°C

1750C

D.C. Electrical Specifications

Unless otherwise specified, typical parameters @ 25°C, Min-Max parameters are
over operating temperature range, Vo = 5.0V + 5%, Vg = -5.0V + 5%, clock fre-
quency is 1.544MHz. V¢ = 5.0V, VR = -5.0V. Digital interface voltages measured
with respect to digital ground, GNDD. Analog voltages measured with respect to

analog ground, GNDA.

Symbol Parameter I Conditions ] Min I Typ [ Max | Units
POWER DISSIPATION
leco V¢e Standby Current PDN = Vpp, Power Down Mode 50 100 uA
lggo Vgg Standby Current PDN = Vpp, Power Down Mode 50 100 A
loci Ve Operating Current PWRI = Vgg, Power Amp Inactive 3.0 4.0 mA
8B4 Vgg Operating Current PWRI = Vgg, Power Amp Inactive 3.0 4.0 mA
lece Ve Operating Current Note 1 46 6.4 mA
lsg2 Vgg Operating Current Note 1 46 6.4 mA
DIGITAL INTERFACE
line Input Current, CLK Vgp=Vin=Vce -10 10 uA
linp Input Current, PDN VgasVins Ve -100 A
lino Input Current, CLKO Veg=V|y< Ve -0.5V -10 -0.1 uA
ViL Input Low Voltage, CLK. PDN 0 0.8 \
Vin Input High Voltage, CLK, PDN 2.2 Vee v
Vil Input Low Voltage, CLKO e Vgp+05| V
Vie Input Intermediate Voltage, CLKO -08 0.8 \
Vido Input High Voltage, CLKO Vee—- 0.5 Vee v
TRANSMIT INPUT OP AMP
1B,! input Leakage Current, VF,i Vegs VRl <Vee -100 100 nA
RLI Input Resistance, VF,| Vg VR < Ve 10 MQ
VOS,| |Input Offset Voltage. VF,I —-2bV=Vy=< + 2.5V -20 20 my
Veum Common-Mode Range, VF,| -2.5 2.5 "
CMRR | Common-Mode Rejection Ratio —-25V=sV)ys 25V 60 dB
PSRR | Power Supply Rejection of Voo 60 dB
or Vgg
RoL Open Loop Output Resistance, 1 kQ
GS,
R Minimum Load Resistance, GS, 10 kQ
CL Maximum Load Capacitance, GS, 100 pF
VO,l Output Voltage Swing, GS, Ry =10k *25 v
AyoL | Open Loop Voltage Gain, GS, Rz 10k 5,000 ViV
Fe Open Loop Unity Gain Bandwidth, 2 MHz
GS,
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Specifications HC-5512/12A

A.C. Electrical Specifications Unless otherwise specified, typical parameters @ 250C. Min-Max parameters are
over operating temperature range. All parameters are specified for a signal level of
0 dBmO at 1kHz. The 0 dBmO level is assumed to be 1.54 Vrms measured at the
output of the transmit or receive filter.

SymboIJ Parameter Conditions I Min I Typ l Max I Units
TRANSMIT FILTER (Transmit filter input op amp set to the non-inverting unity gain mode, with VF,l = 1.09 Vrms unless other-
wise noted.)
RL, Minimum Load Resistance, VF, O | -3.2v < VgyT<3.2Vv 10 k2
CL, Load Capacitance, VF,O 100 pF
RO, Output Resistance, VF,O 1 3 Q
PSRR1 [Vsc Power Supply Rejection. VF,O [f=1kHz, VF,l+ =0 Vrms 30 aB
PSRR2 [Vgg Power Supply Rejection, VF,O | Same as Above 35 dB
GA, Absolute Gain f=1kHz(HC-5512A) 29 3.0 3.1 dB
f=1kHz (HC-5512) 2.875 3.0 3.125 dB
GR, Gain Relative to GA, Below 50 Hz -35 daB
50 Hz - 41 -35 dB
60 Hz -35 - 30 daB
200 Hz (HC-5512A) -15 0 dB
200 Hz {HC-5512) -15 0.05 dB
300 Hz to 3 kHz (HC-5512A) -0.125 0.125 dB
300 Hz to 3 kHz (HC-5512) -0.15 0.15 dB
3.3 kHz -0.35 0.03 dB
3.4 kHz -0.70 -041 dB
4.0 kHz - 15 -14 dB
46 kHz and Above -32 dB
DA, Absolute Delay at 1 kHz 230 uS
DD, Differential Envelope Delay from 60 us
1kHz to 2.6 kHz
DR Single Frequency Distortion — 48 dB
Products
DPR.2 Distortion at Maximum:-Signal 0.16 Vrms, 1 kHz Signal Applied to - 45 dB
Level VF,l+ . Gain=20dB. R =10k
NC 1 Total C Message Noise at VF,O 2 5 dBrnc0
NC, 2 Total C Message Noise at VF,O Gain Setting Op Amp at 20 dB. 3 6 dBrnc0
Non-Inverting, Note 3
To=0°Cto70°C
GAT Temperature Coefficient of 0.0004 dB/°C
1 kHz Gain
GA.S Supply Voltage Coetficient of Vee =50V +5% 0.01 dB/V
1kHz Gain Vgg= - 5.0V *5%
CTax Crosstalk, Receive to Transmit Receive Filter Output =2.2 Vrms -70 dB
2010 VF,O VF,l+ =0Vrms, f=0.2 kHz to 3.4 kHz
K VFRO Measure VF,0
GR,L Gaintracking Relative to GA, Output Level = +3 dBmO -0.1 0.1 dB
+2dBm0 to — 40 dBm0 —0.05 0.05 das
- 40 dBm0 to - 55 dBmO -0.1 0.1 dB
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Specifications HC-5512/12A

A.C. Electrical Specifications

Unless otherwise specified, typical parameters @ 259C. Min-Max parameters are

over operating temperature range. All parameters are specified for a signal level of
0 dBmO at 1kHz. The O dBmO level is assumed to be 1.54 Vrms measured at the
output of the transmit or receive filter.

Symbol

Parameter

Conditions

l Min l Typ l Max

Units

RECEIVE FILTER (Uniess otherwise noted, the receive filter is preceded by a sin x/x filter with an input signal level of 1.54 Vrms.}

IBg
Alq
ROR
Clg
RlLq
PSRR3

VOSRO
GAR

GRy

DAR
DDy

DPRgl

DPg2

NCg
GART

GARS

CTxg

GRgL

Input Leakage Current, VFgi
Input Resistance, VFgl
Output Resistance, VFgO
Load Capacitance, VFRO
Load Resistance, VFg0O

Power Supply Rejection of V¢ or
Vgg. VFRO

Output DC Offset, VFRO

Absotute Gain

Gain Relative to Gain at 1 kHz

Absolute Delay at 1 kHz

Ditferential Envelope Delay 1 kHz
to 2.6 kHz

Single Frequency Distortion
Products

Distortion at Maximum Signal
Level
Total C-Message Noise at VFRO
Temperature Coefficient of 1 kHz
Gain
Supply Voltage Coefficient ot
1 kHz Gain
Crosstalk, Transmit to Recelve
VFRO
VF,0
Gaintracking Relative to GAg

20 log

—32V=V, =32V

VFal Connected to GNDA
f=1kHz

VFgl Connected to GNDA

f=1kHz (HC-5512A)
f=1kHz (HC-5512)

Below 300 Hz

300 Hz to 3.0 kHz (HC-5512A)
300 Hz to 3.0 kHz (HC-5512)
3.3 kHz

3.4 kHz

4.0 kHz

4.6 kHz and Abcve

f=1kHz

2.2 Vrms Input to Sin x/x Filter.
f=1kHz R_ =10k

Transmit Filter Output =2.2 Vrms
VFgl=0Vrms. f=0.3 kHz to 3.4 kHz
Measure VFRO

Qutput Level = + 3 dBmO
+2dBm0to ~ 40 dBmQ
- 40 dBm0 to — 55dBm0
Note 5

~100 100
10
1 3
100
10
35
-200 200
-01 0 0.1
~0.125 0 0.125
0.125
~0.125 0.125
~0.15 0.15
-035 0.03
-07 -01
-14
-32
100
100
- 48
- 45
3 5
0.0004
0.01
-70
~0.1 0.1
-0.05 0.05
- 0.1 0.1

nA
M
Q
pF
k@
dB

mvV

ds
dB

daB
dB
dB
dB
dB
dB
dB

us

uS

dB

dB

dBrncO
dB/°C

dB/v

daB

dB
dB
daB
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Specifications HC-5512/12A

A.C. Electrical Specifications Unless otherwise specified, typical parameters @ 250C. Min-Max parameters are
over operating temperature range. All parameters are specified for a signal level of
0 dBmO at 1kHz. The 0 dBmO level is assumed to be 1.54 Vrms measured at the
output of the transmit or receive filter.

Symbol Parameter Conditions l Min ] Typ I Max l Units
RECEIVE OUTPUT POWER AMPLIFIER
18P Input Leakage Current, PWRI -32VaV =32V 0.1 3 A
RIP Input Resistance. PWRI 10 MQ
ROP1 Output Resistance. PWRO +. Amphfiers Active 1 Q
PWRO —
CLP Load Capacitance. PWRO +. 500 pF
PWRO -
GAp+ |Gain. PWRI to PWRO + R, =600 Connected Between 1 VIV
GAp- |Gain. PWRI to PWRO — PWRO + and PWRO - . input -1 VIV
Level =0 dBmO (Note 4)
GRpL | Gaintracking Relative to 0 dBm0 | V =2.05 Vrms, RL:GOO”(NO[esA 5) -0.1 0.1 dB
Qutput Level V=175Vrms. R, = 3000 ' -0.1 0.1 daB
S/Dp Signal/Distortion V =205Vrms, R_=6001 —45 dB
Notes 4.5
V=175Vrms. R_= 3000 ' OteS 4 —a5 | dB
VOSP | Output DC Offset. PWRO + PWRI Connected to GNDA - 50 50 mv
PWRO -
PSRR5 | Power Supply Rejection of Vee PWRI Connected to GNDA 45 dB
or Vgg
Note 1:  Maximum power consumption will depend on the load impedance connected to the power amplifier. The specification

listed assumes O dBm is delivered to 600§2connected from PWRO+ to PWRO-.

Note 2:

Voltage input to receive filter at 0V, VFRO connected to PWRI, 600£2 from PWRO+ to PWRO-. Output measured from

PWRO+ to PWRO-.

Note 3:

The 0dBmO level for the filter is assumed to be 1.54 Vrms measured at the output of the XMT or RCV filter.

Note4: The 0dBmO level for the power amplifiers is load dependent. For RL = 60052 to GNDA the 0dBmO leve! is 1.43 Vrms
measured at the amplifier output for R = 300§the 0dBmO level is 1.22Vrms.
Note 5: VFRO connected to PWRI, input signal applied to VFRI,

Interface Circuit

R2 R1
INTERFACE CIRCUIT r"N\'ﬁ

me T T o s 1 = GNDA
| . TRANSFORMERS I 2 3 0AuF
! 500 1 16

4 VFyl- Gs ] PCM
) ' VFEyls X x VF,0 11 VFx Dx ouT
1
| 80g 160k
) |

GND.

| AT : HC-5512/HC-6612A —GNDA CODEC
| 17 13
| T+ PWRO- PDN PDN
! 600 Rs t
| 500 | 10 PeM
| PWRO+ PWRI  VFRO VFRI VFR DR f¢— &
|

5 4
b e - - R4 R3
— GNDA

Note 1: Transmit voltage gain mﬂ;znz x\[é {The filter itself introduces a 3dB gain} (R1 +R2 = 10k).

R4
R3 +R4

(R3 +R4 2 10k)

In the contiguration shown, the receive filter power amplifiers will drive a 600£) T to R termination to a signal level of 8.5dBm,
An alternative arrangement, using a transformer winding ratio equivalent to 1.414.1 and 300'? resistor, Rg. will provide
maximum signal level of 10.1dBm across a 600 {2 termination impedance.

Note 2: Receive gain

Note 3

FIGURE 2.
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HC-5512/12A

Pin Assignments

Pin Pin
No. Name Function No. Name Function
1 VFJl + The non-inverting input to 1" GNDD Digital ground input pin. All
the transmit filter stage. digital signals are refer-
2 VF - The inverting input to the enced to this pin.
transmit filter stage. 12 CLK Master input clock. Input fre-
3 GS, The output used for gain quency can be selected as
adjustments of the transmit 2.048 MHz, 1544 MHz or
titter. 1.536 Mk‘iz.
4 VFRO The low power receivg filter 13 PDN The input pin used to power
output. This pin can directly down the HC-5512/12A during
drive the receive port of an idle periods. Logic 1 v,
electronic hybrid. X P =09 cc)
; . input  voltage causes a
5 PWRI The input to the receive filter power down condition. An in-
differential power amplifier. ternal pull-up is provided.
8 PWRO + I:e ”°2"?vvs"'f'?ﬁ orutputmc;: 14 CLKO This input pin selects in-
e .“.a € . fiter po ternal counters in accord-
amplifier. This output can ance with the CLK input
directly interface conven- _
tional transformer hybrids. clock frequency:
7 PWRO - The inverting output of the CLK  Connect CLKO to:
receive fitter power amplifier. 2048 KHz Vee
This output can be used with 1544 kHz GNDD
PWRO + to differentiaily 1536 kKHz Vas
drive a transformer hybrid. An internal puli-up is
8 Vgg The negative power supply provided.
pin. Recommended input is . .
Yy 15 GNDA Analog ground input pin. All
it log signals are refer-
9 Vee The positive power supply ana nats r
pin. The recommended input enced to this pin. Not inter-
is 5V naily connected to GNDD.
10 VFgl The input pin for the receive 16 VF.O The output of the transmit
filter stage. filter stage.
Typical Performance Characteristics
Transmit Filter Stage Receive Filter Stage
10 T T
0 NN R FILTER
WL T\ R 0 — 1 i T
«—LH%—“ SREE waai o errer - sinoox TR
s PN i R i R Y ;
z i il 3 T e
S A S 3 + r SIN XX
2 M 2 1 JJ |
z k++444+‘¢,,, .} 4 g 00 ot L S
E -—4~—++H4‘4¢— + o+ | « 50 4o v + | e t
. I o | !
Hoptrped . 60 X o i T ‘» .
Cild ; I ; i Lil

FREQUENCY {kHzt

FREQUENCY (kHz}

Die Characteristics

TransistorCount ........ ... ... ... i 815
Die DIimensions . ..........cooiiiiiinn 179.9x129.1
Substrate Potential .......... ... ... i +V
PrOCESS . .ottt SAJICMOS
Thermal Constants (OC/W) Sja Oic
Ceramic DIP 75 15
Ceramic LCC 76 19
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HC-5512/12A

Functional Description

The HC-5512/12A monolithic filter contains four main
sections;  Transmit Filter, Receive Filter, Receive
Filter Power Amplifier, and Frequency Divider/
Select Logic (Figure 7). A brief description of the
operation for each section is provided below.

Transmit Filter

The input stage of the transmit filter is a CMOS opera-
tional amplifier which provides an input resistance of
greater than 10MS2 , a voltage gain of greater than
5,000, low power consumption {less than 3mWj), high
power supply rejection, and is capable of driving a
10k load in paratlel with up to 100pF. The inputs and
output of the amplifier are accessible for added flex-
ibility. Noninverting mode, inverting mode, or differ-
ential amplifier mode operation can be implemented
with external resistors. It can also be connected to
provide a gain of up to 20dB without degrading the
overall filter performance.

The input stage is followed by a prefilter which is a
two-pole RC active low pass filter designed to attenu-
ate high frequency noise before the input signal enters
the switched-capacitor high pass and low pass filters.

A high pass filter is provided to reject 200Hz or lower
noise which may exist in the signal path. The low pass
portion of the switched-capacitor filter provides
stopband attenuation which exceeds the D3 and D4
specifications as well as the CCITT G712 recom-
mendations.

The output stage of the transmit filter, the postfilter,
is also a two-pole RC active low pass filter which
attenuates clock frequency noise by at least 40dB.
The output of the transmit filter is capable of driving a
£3.2V peak to peak signal into a 10kSQ load in paralleh
with up to 100pF.

Receive Filter
The input stage of the receive filter is a prefilter which

is similar to the transmit prefilter. The prefilter
attenuates high freguency noise that may be present on

the receive input signal. A switched capacitor low pass
fitter follows the prefilter to provide the necessary
passband flatness, stopband rejection and sin x/x gain
correction. A postfilter which is similar to the transmit
postfilter follows the low pass stage. It attenuates
clock frequency noise and provides a low output
impedance capable of directly driving an electronic
subscriber-line-interface circuit.

Receive Filter Power Ampilifiers

Two power amplifiers are also provided to interface to
transformer coupled line circuits. These two amplifiers
are driven by the output of the receive postfilter
through gain setting resistors, R3, R4 (Figure 2). The
power amplifiers can be deactivated, when not re-
quired, by connecting the power amplifier input (pin
5) to the negative power supply VBR. This reduces the
total filter power consumption by approximately
10mW-20mW depending on output signal amplitude.

Power Down Control

A power down mode is also provided. A logic 1 power
down command applied on the PDN pin (pin 13) will
reduce the total filter power consumption to less than
TmW. If the PWRI pin (pin 5) is connected to Vg,
the power amplifier output will enter a high imped-
ance (tri-state) mode. Otherwise, the power ampli-
fier output will be clamped to VgR.

Frequency Divider and Select Logic Circuit

This circuit divides the external clock frequency down
to the switching frequency of the low pass and high
pass switched capacitor filters. The divider also con-
tains a TTL-CMOS interface circuit which converts the
external TTL clock level to the CMOS logic level
required for the divider logic. This interface circuit can
also be directly driven by CMOS logic. A frequency
select circuit is provided to allow the filter to operate
with 2.048MHz, 1.544MHz or 1.536MHz clock freq-
uencies. By connecting the frequency select pin
CLKO (pin 14) to Vg, a 2.048MHz clock input
frequency is selected. Digital ground selects 1.544MHz
and Vg selects 1.536MHz.

Applications Information
Gain Adjust

(Figure 2) shows the signal path interconnections
between the HC-5512/12A and a single channel
CODEC. The transmit RC coupling components have
been chosen both for minimum passband droop and to
present the correct impedance to the CODEC during
sampling.

Optimum noise and distortion performance will be
obtained for the HC-5512/12A filter when operated
with system peak overload voltages of 2.5V to +3.2V
at VFxO. When interfacing to a PCM CODEC with a
peak overload voltages outside this range, further gain
or attenuation may be required.

A gain stage following the transmit filter output and an
attenuation stage following the CODEC output are
required.

Board Layout

Care must be taken in PCB layout to minimize power
supply and ground noise. Analog ground (GNDA) of
each filter should be connected to digital ground
(GNDD) at a single point, which should be bypassed to
both power supplies. Further power supply decoupling
adjacent to each filter and CODEC is recommended.
Ground loops should be avoided, both between GNDA
and GNDD and between the GNDA traces of adjacent
filters and CODECs.
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HARRIS SEMICOND SECTOR

LOE D l 4302271 0012824 ll
Package Configuration

.300 CERAMIC DUAL-IN-LINE "‘/ — %. 20
Q D lest
1;[1 i t
: -
L k i —l_.ﬂ
+=B1 5;3—-—”._ :EL_

piG.] EaD |om. | o | o | om. | oim. | om. | oim. | o | Dim OIM.
copoe|count| A | a1 | B | BI | € D E | B | e a
Al 8 | — [ o6 050} 008} 375 | 245 | 200 { 100 £
551 | 200 | 960 | 023 | «0es | of5 | 395 | 265 | 310 | BSC 150
Bt | 14 | = | 140 | 016 | 050 | 008 | 763 | 265 | 200 | 00 | 25 | 450 | — | g0s | 15 | 09
msi | 200 | 470 | 023 | 065 | 015 | 785 | 285 | 316 {Esc | Feo | — | Ge8 | — | .060 | 150
p2 | 18 | — | .40 | 016 | 50 | 008 | 753 | 285 | 300 | ac0 § 25 | as0 | — | 005 | 015 | 0
Isi |200 | 470 | 623 | os5 | 15 | 785 | 305 | 320 [Bsc | qs0 | — | oee | — | 060 | 15°
ct | 16¢ | = | .40 | 016 | 050+ | 008 | 753 | 265 | 200 | 100 | 25 | As0 | — | 005 | 015 | 09
Msi | 200 | 170 | 023 | 065« | 015 | 765 | 285 | 310 | BSC | e0 | — 080 | — | .00 | 150
c2 | ter | — | 40 | 016 | o50-| 08 | 753 | 285 | 300 | oo | 25 | 50 | — | 005 | 615 | 09
151 | 200 | 770 | 023 | 065+ | 015 | 765 | 305 | 320 |@SC | 80 | — | 080 | — | 060 | 15°
p | 18 | = | 40 | 016 | 050+ { 008 | .82 | 285 | 300 | .100 | .25 | as0 | —_| 005 015} 00
Lsi |.260 | .70 | oz | 065+ | 015 | 815 | 305 | 320 jBSc | as0 | — | .ws8 | — | .00 | 150
E | 20 | — | .40 | 016 [.os0%] 008 | a0 | 285 |. 00 | a2s | aso | = | 005 | 015} 00
tsi |{.z00 | 370 | 023 | 065- | 015 | 70 | =05 | 320 | BSC | 180 | —~ | w80 | — | .60 | 15°

0.035

* End leads are half leads where B remains the same and B1 i ————
** Solder dip finlsh add +0.003 inches 0045

.400 CERAMIC DUAL-IN-LINE

G n .600 CERAMIC DUAL-IN-LINE

§1-—

=]

«B1 ‘B*“* gl
e

([T

PKG. | LEAD |DIM. | DiM. | DIM. | DiM. | DiM. | DiM. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM.
CODE|COUNT| A Al B B1 c D E E1 e L 8] [ s1 Q o

F | 22 | — |50} 016 ] 050 00s | 1055 375 | 395 | ;500 | .25 | 450 | — 1 005 | 015 00

400§ st |.225 | Y80 | 23 | o5 | 015 | 7085 | 395 | 435 | BSC | 80 | — | 080 | — | .060 | 15°

G 28 | — ] .as0 | o6 | oso | oo | 124 | 515 | §95 } 00 | 25 | 150 | —_| 005 | Q15 00

. 60 | tst |.325 | Jeo | 023 | 065 | 015 | 127 | 535 | 615 | BSc | .e0 | — |} 098 | — | .060 | 15°
H 2 | — |.as0 | .06 | os0 | 008 | 144 | 615 | 595 | 100 | 125 } 150 | — | 005 | 015 [

600 ] UsT |.225 | Jo0 | 023 | w65 | o15 | i47 | 535 | 615 [esC | qe0 | — | o088 | — | .00 | 15°

* Solder dip finish add +0.003 inches.
NOTE: Dimenslons are %’;ﬂ Dimensions are in inches. BSC means basic spacing between centerlines.
ax
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HARRIS_SENICOND SECTOR

L0E D I 4302271 0012825 3 I

Package Configuration

WOO SIDEBRAZE DUAL-IN-LINE

T-90-20

PKG. | LEAD | DIM. | DiM. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM.

DIM. | DIM. | DIM.

DIM. DIM. DIM.
CODE|COUNT| A Al B Bi c b E E1 e L 1 s s1 Q
1 18 |.— | 80| 016 | 0a5 | 008 | o0 | 280 | .200 | d00 | 25 | 450 | — | 085 028
200 410 023 060 015 910 300 310 BscC 180 - 098 - 045
m .600 SIDEBRAZE DUAL-IN-LINE
Q D .
Al e
i ) ——
Al bl
_d I /T
Jd L1
_ b
ol b
B1 Et

pxG. ] teap |om. | oM. | oM. | oM. | oM. | om. | oim. | pim. | 1M, | DIM. | DIM. | DIM. | DIM. | DiM.
CODE|COUNT| A | A1 B | 81| ¢ D E | & e L | u s | st]| o

J 24 | — | 080 | o6 ] os0 | 008 | 1185 | ser [ se8 | 100 | 125 | 450 | | 005§ 040

225 | 70| 023 | 954 | 05 | 1215 603 | 612 | BSC | 80 | — | 080 | — | .060

k | 28 | — | os0| o16 | 040 | 008 | 1365 | ser [-se8 | .t00 | 25 } 50§ — | 005 | 080

225 | 110 | ©23 | ©54 | ©15 | 7415 | %03 | &2 | BSC | 180 | — | o080 | — |} 060

L | 4 | — | oso| o6 | o0 | .08 f 1es01 se7 [ 98 | 00 | 125 | 50} — ) 005 | 040

225 | 70| T2 | o5a | o5 | 2020 | B03 | ®12 | BSC | .ds0 | — | 080 | — | .060

NOTE: Dimensions are % Dimensions are in inches.
a
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BSC means baslc spacing between centerlines.
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HARRIS SEMICOND SECTOR 10E D l 4302271 Opl2sezk sl
Package Configuration 7-90-20

mm .300 PLASTIC DUAL-IN-LINE
r D
Q

| , ]
Bl TE

g9

PKG. | LEAD |om. | Dim. | Dim. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM. 1 DIM.

cooe|count| a1 | B | Bt | ¢ | D E | E1 | e L s jao| «a
M 8 |.25 | .01 | .50 | 008 | 70 | 25| 2001 000 | .10 | .030 | 20 | 0°

S5 | oz3 | oo | o5 | 3% | 265 | 510 | 10 | 50 | 650 | 040 | 189

N 14 125 018 .050 .008 750 245 290 080 110 030 | .020 0°

a0 | ‘23 | ©0 | o1 | 770 | 265 | 310 | 130 | 350 | ‘050 | 040 | 180

o | 16* .25 | o016 | .050 | .08 | 750 | 245 | 290 | 090 | 410 | 025 | 020 | 0O
Ja0 | o5 | oo | o1 | 770 | 265 [ 390 | T | 750 | 035 | 040 | 180

p | 8 |25 | ote | oso| oon | oo} 205} 200 s [ 410 00| om0 | 0o
140 023 070 015 820 265 310 A10 450 060 040 150

o | 20 |.30 | 16| 050 .o08 | 1.000| 250 | 200 | .80 | 10| 060 | 020 | 0°

Haz | oz3 | oro | 015 | 1056 | 270 | 830 | 110 | 150 | 080 | 646 | s°

0.035
* End leads are half leads where B remains the same and Bl is ——
**+ Solder dip finish add 0.003 Inches. 0.045

WOO PLASTIC DUAL-IN-LINE

PKG. | LEAD |DIM. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM. | DIM.
CODE |COUNT| At B 81 c D E E1 e L S Q a

R | 20 |.4s | 016 | .050 | 008 | 124 | sa0 | 690 | .080 | .10 | 045 | 020 | 00
55 | 023 | ‘070 | Tois | 126 | Beo | “e%0 | T390 | 750 | 085 | 040 | 15°

S 28 145 | 016 -050 | .008 1.54 .540 | 590 .0%0 | .110 110 020 08
185 023 070 015 1.57 .560 | 610 | .110 150 160 .040 150

* Solder dip finish add 0.003 inches.

NOTE: Dimensions are %‘)—( Dimensions are in inches. BSC means basle spacing between centerlines.
a
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HARRIS SEMICOND SECTOR

R EELEEE
Package Configuration

.350 CERAMIC LEADLESS CHIP CARRIER*

.450 CERAMIC LEADLESS CHIP CARRIER*

.650 CERAMIC LEADLESS CHIP CARRIER*

A
e o]
BOTTOM VIEW
J L2
==X
e B
e 45
! = D L |
at!
PKG. LEAD Jom. | oim. | oim. | Dim. | DM | DM, | DIM. | DIM.
CODE|COUNT| A At B D E e L L2
T 20 073 083 022 342 342 050 045 075
350 SQ | .088 077 028 358 358 BSC 055 095
v 28 |.074 | 064 | 022 | 442 | 442 | 050 | 045 | 075
450 sa| 088 076 028 458 A58 8sc 055 085
v 44 |.o73 | 063 | 022 | 643 | 643 | 050 | 045 | .075
850sQ| 089 077 028 662 £62 BSC 055 085

* Solder dip finish for military parts conform to MIL-M-38510, Type A.

pouzaz? 7 |

T-90-20

TO-99 METAL CAN
TO-100 METAL CAN
BOTTOM VIEW
¢D
PKG.| LEAD |DIM. | DIM. | DIM. | DIM.| DIM. | DIM. | DIM. | DIM. | DIM.
CODE[COUNT| A | ¢8 | @D e F K Ki L Q
w 8 l.aes | 016 | 3a5 | 00} 020 | 028 ) 028 | 505 015
T0-99 | 765 | 096 | 365 | 210 | 046 | 034 | 040 | 550 | 040
x | w |.aes| o6 | 345 220 | 000 [ oz} g2 | 505} 015
TO-500 | 185 | ©%6 | T365 | 240 | 040 | 034 | 040 | 550 | 040
* Solder dip finish add +0.003 inches.
Min

PACKAGING

NOTE: Dimensions are Max' Dimensions are in inches.

11-5

BSC means basic spacing between centerlines.




HARRIS SEMICOND SECTOR

L0E D l 4302271 O

Package Configurauun

TO-8 METAL CAN

n1282a 1 J
T-90-20

. BOTTOM VIEW
#D
PKG.| LEAD |DIM. | DIM. | DiM. | DIM.| Dim. | DM | DIM. | DIM. | DIM.
CODE|COUNT| A | ¢B | ¢D e 02 F K1 L
Y 12 13301 016 | 585 | 400 | 100 } 020 ) 027 | .027 | .500
TO-8 | 750 | @21 | B15 | BSC| BSC | 040 | 034 | 045 | 550
AA F=3.\ed pLASTIC LEADED CHIP CARRIER
TOP VIEW SIDE VIEW
_ O‘l 035R
nonmn / TP,
I
B1
O N 1
O ] N
R 0 T8
e 1
—E——T 0 ,
O u .
k.
[ o Sy o g I
D1 I
D 1 A
PKG.| LEAD |DiM. | Dim. | om. | oM. | om. | oim. | Dim.
CODE[COUNT| A 8 B1 | D/E | DI/EL| e Q
AA | 20 paes | 013 { 026 | .385 | .350 | .050 | .020
180 | 021 | "032 | 395 | 356 | BSC | —
AB 28 165 ) 013} .026 | 485 | 450 | 050 | .020
180 | 021 | (032 | 495 | 456 | BSC | —
AC 44 |aes | L0181 .02 | 685 | .650 | .050 | 020
T80 | 021 | 032 | 695 | 656 | BSC | —
NOTE: Dimensions are % Dimensions are in inches. BSC means basic spacing between centerlines.
ax 11-6
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