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ABSTRACT

THIS PR,O‘IE;}T IS ABOUT A PROGRAMING 2 BAUD RATES MODEM THAT IS 1200
AND 2490 BIT PER SEC. BY USING TRANSMISSION THROUGH PORT RS-232C FORM
_THE INTERNAL SLOT FROM THE SYSTEM BOARD OF 1BM-PC COMPUTER FROM AND
DATA TRANSMISSION OF TELEPHONE USE SIMPLEX FORM.

MOREOVER < THIS PROJECT IS INCLUDE THE AUTOMATIC DAILING -
TELEPHONE SYSTEM , THE AUTOMATIC - ANSWERING TELEPHONE SYSTEM TO
INCREASE THE EFFIFIENCY OF THE TELEPHONZ SYSTEM FOR USER AND A PROGRAM

CONTROL THAT MAKE THIS MODEM WORK EFFICIENCY,
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HIGH_TIME
LOW_TIME
CTRL_PORT
RESIDENT

CSEG

FRONT
START

MAIN:

EQU
EQU
EQU
EQU

SEGMENT
ASSUME

PROC
MOV
MOV
MOV
MOV
INT
MOV
MOV
MOV
MOV
INT
MOV
MOV
INT

OR
JZ
DEC
JZ
DEC
JZ
DEC
JZ
DEC

JdZ

2659H
473BH
@2BFH
((END - FRONT)/16) +18

PARA 'CODE'

CS:CSEG,DS:CSEG

FAR

AH, poll

DX,SEG MASSAGE
DS, DX
DX,OFFSET MASSAGE
21H

AX,2541H
DX,SEG MAIN
DS, DX
DX,0FFSET MAIN
21H

AH,31H

DX, RES1DENT

21l

AH, AH
Ko
AH
K1
AH
K2
AH
K3
AH
K4

-e

SET INTERRUPT No. 41H TO
SUPPORT MODEM ROUTINE



K3:

K7:¢

START

DEC
Jz
DEC
Jz
DEC
Jz
DEC
Jz
IRET
CALL
IRET
CALL
IRET
CALL

IRET

CALL
IRET

CALL

IRET

CALL

IRET

CALL
IRET
CALL
IRET
CALL
IRET

ENDP

AH
K5
AH
K&

AH
K7
AH
K8
INIT
SEND
RECEIVE

TEL

CHK

HOLD

CANCEL
READ

RING

5



INITIAL

MODEM & SERIAL PORT (825@) ROUTINE -

@oH

CONTROL WORD

76543210

i CALL BY
; All
H AL
;

; XX XX 1§ 1_@=MOD
3 ] ! 1 1 1_1 = DEMOD
] i 1 1_@ = 1200 BPS.
: } 1 1_1 = 2400 BPS.
; | 1@ = PSS OPTION "A"
: P = PSS OPTION "B"
; 10 = SELECT SCRAMBLE
; 1 = NO SELECT SCREMBLE
PR ¥ Mol 4H - RN WA AN AL —
MOD PROC
PUSH  AX
PUSH BX
PUSH, DX
TEST AlL,@2H
JZ M1
MOV BL,3@H {SET TO 2408 BPS.
MOV BH, 19il
JMP M2

- M1

Mz:

MOV
MOV

CALL
TEST
JZ
OR
JMP

BL, 6pH
BH, ¢SH

SERTAL

AL,paH

M3

BH, 20t 3 SET PSS OPTION B
M4



M3t

M4

M5

MOD

DEMOD

DM1:

AND

TEST
JZ
OR.
JMP

AND

MOV
MOV
OUT
MOV
POP
POP
POP
RET
ENDP

PROC
PUSH
PUSH
PUSH
TEST
JZ
MOV
MOV

JMP

MOV
MOV

BH, pDFH

AL,08H
M5
BH, 40H

M6

BIl, @BFH

DX,CTRL_PORT
AL,BH

DX, AL

FLAG, AL

DX 1

BX

AX

AX

BX
DX
AL,@2H
DM1
BL,3@H
BH, g2H

DM2

BL, 6gH

BH, 8611

SET PSS OPTION A

NO SELECT SCRAMBLE

SELECT SCRAMBLE

SET TO 24@¢ BPS.
SET PORT



‘DM2:

DM3:

DM4:

DM5:

DM6:

DEMCD

INIT

CALL
TEST
JZ
OR
JMP

AND

JMP
AND

MQV
MOV

QouT -

MOV
pPOpP
POP
pop
RET
ENDP

PROC
PUSH
TEST
JZ

CALL

JMP

SERIAL
AL,@4H
DM3
BH, @4H
DMg

BH, @FBH

AL,p8H
DMB
BH,@1H

DM6

BH, pFEH

DX,CTRL_PORT
AL, BH
DX, AL

FLAG, AL

.DX
. BX

AX

AX

AL,01H

"1t

DEMOD

12

SET PSS OPTICN B

SET PSS OPTION A

NO SELECT SCRAMBLE

SELECT SCRAMBLE



I1s

INIT

SERIAL

SERITAL

CALL

poP
RET
ENDP

PROC
PUSH
PUSH
MOV
MoV
ouT
MOV
MOV
ourt
MOV
MOV
ouT
MOV
MOV
ouTt
Mov
MOV
QuT
POP
POP
RET
ENDP

MOD

AX

" AX

DX
DX,3FBH
AL, 80¢H
DX, AL
DX, 3FgH
AL,BL
DX, AL
DX, 3FgH
AL, opH
DX, AL
DX, 3FBH
AL,pBH
DX, AL
DX, 3FCH
Al,@2H
DX, AL

DX

AX

we

BL
BL

]

38 IF 24p0@ BPS.
60 IF 1280 BPS



i SEND CHARACTER ROUTINE

; CALL BY

; AH = @1H

H AL

ASC!1 CHARACTER

SEND PROC
PUSH
PUSH
PUSH
MOV
MOV

IN
TEST
JZ
MOV
MOV
ouT.
pPop
pop
pop
RET
SEND ENDP

AX .

BX

DX

BX, AX
DX, 3FDH

AL,DX
AL, 2pH
S1

DX, 3FgH
AX,BX
DX, AL
DX

BX

AX.

o e o Pt e 8 S R i Pt e R P T B 54 G O e B e Sk b 8 YAt B P S S s B ¢ S i B Gt S e S Sy P10 B



RECEIVE CHARACTER ROUTINE

¢ CALL BY .
: AH = g2l ;
s RETURN
H AL = ASCI! CHARACTER
§ = e e 2 ot e e = e
RECEIVE PROC

PUSH DX

MOV DX;3FDH
Ri:

IN AL, DX

TEST AL,@1H

JNZ Re

JMP Ri \
R2s :

MoV DX, aFgH

IN AL,DX

rop ., DX

RET
RECEIVE ENDP

4 g 2 o e e B S s 4 b2 o e i s e e S o e e e e T b .t i s s i ot e b o i s

+ AUTO TELEPHONE ROUTINE

s CALL BY
H All = @3H
H AL = LENGHT OF NUMBER IN INTEGER

DS:S1 = ADDRESS OF START NUMBER IN ASCII

e e s ot e e B o e e e

TEL PROC
" PUSH AX
PUSH BX

PUSH CX

—8.—



AGAIN:

TEL

PUNCH

NUM:

pusH
CBW
MOV

" Mov

CBW
SUB
MOV
CALL
INC
Loop
MOV
MOV
OR
ouT
POP
POP
POP
POP
RET
ENDP

PRQC
PUSH
PUSH
PUSH
PUSH
MOV

MOV

AND
ouT
MOV

DX

CX,AX

AL,CS11]

AX,30H

BX, AX

PUNCH

Sl

AGAIN
DX,CTRL_PORT

AL,FLAG

AL,otH

DX,AL

DX

CX
BX
AX

AX

BX

CcX

DX

AL,FLAG
DX,CTRL_PORT

AL, pFEH
DX, AL
CX,HIGH_TIME

$+ON RELAY1

SET BIT @ TO ZERO OFF RELAY



W_HIGH:
LOQP W_HIGH

OR AL,@1H

ouT DX, AL
MOV CX, LOW_TIME

W_LOW:
LooP W_LOW
DEC BX
CMP BX, ooH
JNZ NUM
LooP 3
LOopP $
Loop %
Loop s
pop DX
POP cX
pap BX
POP AX
RET

PUNCH ENDP

CHECK TELEPHONE LINE SIGNAL ROUTINE

CALL BY

i
H AH = @4H
+ RETURN
5 AL = 0 IF DIAL TONE SIGNAL
H AL = 1 IF BUSY SIGNAL
§ o e
CHK PRQOC
PUSH CX
PUSH DX
MOV DX, CTRL_PORT



WAITY:

BuUsy:

DIAL:

CHK

DELAY

Dt

MOV
OR
QuT
LOOP
LOOP
OR
QuT

IN
AND
CMP
JZ
CALL
IN
AND
CMP
JZ
Mov
NP

MOV

pap
pop
RET
ENDP

PRQC
PUSH
PUSH
MOV

LOOP

AL,FLAG
AL,p1H
DX, AL

$

$
AL,@3H
DX, AL

AL,DX
AL,@1H
AL, @0H
WAIT1
DELAY
AL, DX
AL,@1H
AL,@pH
BUSY
AL,ogH -
DIAL ¢

AL,@1H

DX
CX

CX
DX

DX,@3H



DEC
CMP
JNZ
MOV

Loop
pop
POP
RET
ENDP

DX

DX, gpH
D1
CX,6D9gH

DX
cX

i HOLD TELEPHONE
+ CALL BY
H All = gsH

PROC
PUSH
PUSH

PUSH

MOV
Moy
OR
QuT
LOOpP
Loop
Loap
Loop
POP
PoP
PoP
RET

HOLD ENDP

LINE RQUTINE

DX
DX,CTRL_PORT
AL,FLAG
AlL,@1H
DX, AL

$

$

$

8

DX

€X

AX

- 1 “-..



CANCEL TELEPHONE LINE ROUTINE

; CALL BY
; AH = @6l
I - e
CANCEL PROC
PUSH  AX
PUSH  CX
PUSH DX
MOV DX, CTRL_PORT
MOV AL,FLAG
AND AL, @FCH
QuT DX, AL
LOOP | %
LOOP %
pop DX
POP CcX
pop AX
RET |
CANCEL ENDP
— PR . RAIETIE T LA\ -l s

3+ READ MODEM FLAG ROUTINE

; CALL BY
; AH = g7H
i RETURN
3 AL = MODEM FLAG (READ FORM CONTROL PORT)
S
READ PROC
MoV AL,FLAG
RET
READ ENDP



-e
.

TELEPHONE LINE HOLD UP

; CALL BY
; AH = @gH
3 RETURN
; AL = ggll IF SUCCESSFUL
; AL = piH IF FATAL
P —————— N
RING PROC
PUSH BX
PUSH DX
Mov DX,CTRL_PORT
IN AL, DX
AND AL, @2H
MOV ‘ AL AL
MOV BX, 3@gH.
X1
CALL DELAY
DEC y BX
JZ Xz
IN AL, DX
AND AlL,pzH
XOR AL,Aﬁ
Jz X1
MOV AL,00
JMP X3
X2:
MOV AL,B1
.XB:
POP DX
PapP BX
‘RET
RING ENDP

_14...



FLAG

MASSAGE

END:
CSEG

DB
DB
DB
DB
DB
DB
DB
DB

ENDS
END

58H

9dh,@ah

'*The IBM Personal Comput.er MODEM Munsyer'
@dh,@ah

'‘Version 1.80 (C)Copyright KMITL i19g87.°!

' All rights reserved.'

@dh, @ah,@dh,@ah,@dh,@ah,3dh,pah

'System already install ......',@dh,Bah,24h

START
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@ MOTOROLA

MC6173

g

2400 bps DIGITAL DEMODULATOR

The MC6173 is 8 MOS subsystem designed to be integrated into 3
wide range of equipment utilizing serial data communication.

The demodulator provides the necessary demodulation and control
functions to implement a serial data communication link over & voice
grade channel, utilizing ditferantial phase shilt keying (DPSK} 8t bit
rates of 1200 or 2400 bps. Phase options are provided for both the u.s.
and international markets. The MC6173 can be implemented into a wide
range of data handling systems, including stand-alone modems, data
storage devices, remote daté communication terminals, and 170 inter-
faces for counters.

N-channel silicon gate technology permits the MCE173 to operate
using 8 single voltage supply and be fully TTL compatible.

The demodulator is compatible with the MGS00 microcomputer
lamil?. and provides medium-speed data communications capability.

® Compatible with MC6172 Modulator

® 511-Bit CCITT V.62 Test Pattern

® Terminal Interfaces Are TTL Compatible

@ Compatible Functions for 2018/C and V.26 Data Sets
® CCITT and U.S. Phase Options

® 1200/2400 bps Operation

FIGURE 1 — TYPICAL APPLICATIONS

Telephone
Line .
Band-
Pass Carrier FCar
Filter e Detect g .
Equalize 200 |Em | 8
e > Envelope > 2
Fitter §
Y &
AGC g
Amplifier - § g
~ § <
A/D ror | B oo 3 g
=1 Converter ™ 8 . * D“:
= H
RxCh | ¥
1.8432 MMz
Clock

MOS

IN-CHANNEL, SILICON-GATE)

2400 bps
DEMODULATOR

L SUFFIX
CERDIP PACKAGE
CASE 623

. P SUFFIX
PLASTIC PACKAGE
CASE 29

PIN ASSIGNMENT

vss 1@ ~ _ 24]) ors
o {2 211 ro1
BCo g3 2l 5w
00%.£ve 4 21{] peC
0°Eys {5 200 AxCx
apc 06 8 cCor
o*Tar f}7 wh TPE
aDs Qs 7l ess
RxDa Q9 wh Ten
v o 6] Cars

NSync i wfl o
vee 2 13; 10K




MC6173

MAXIMUM RATINGS

Raving Bymbel Volun Vnit
Supply Voltage vVee | ~0310+47.0) Vv
input Voltage Vm ~0310+70] V
Oparating Tempetaivre Rangs TA 01070 o
Storage Temperature Range Tsig | -56510+150 | °C
Thermal Resistance AT 82.5 °CIW

THis device Cefitains circuitry 10 Pidider th
INRVIS pQuinst AamAage due 10 hugh staus voit-
ages or elecric fields; however, it is advised
that normal precautions be 1gken 1o avoid ap- |
plication of any voltage higher than maxi-
mum rated voltsges (o this high-impedance
circuit. Relisbitity of operation 15 enhanced
unused inputs are tied 10 an appropriate logic

DC ELECTRICAL CHARACTERISTICS (Vcc=50 10.25 vae, Vgs=0, Ta=T to Ty
’ all outputs loaded as shown in Figure 3 unless otherwise noted }

voltage level (e.g., either Vgg or Vgsh.

* Maximum input transimion times ate < 0 1X pul'sc widih or the specitied maximum of 1 0 ps, whichever s smaller

Characteristic Symbol Min Typ Max Unit
Input ' High Voltage - ViH Vgg+2.0 - vee v
input Low Voltage ~A ViL Vss ~ |vss+08 | Vv
Input Current b - - -0.2 mA

Viq=Vyi) Pins 3, 11, 13, 15, 16, 17, 18, 22, 24
Input Leakage Current fin - - 2.5 pA

{V,n=5.25 Vdc, Ve = Vgs! Pins 2, 10, 14, 23
Oulpyl High Voitage

{lor= -0.04 mA, Load A) Vo1 Vgg+24 - vee v

o= 0.0 mA, Load B) VoH2 |Vce-05V - Vee
Output Low Voltage

(191 = 1.6 MA, Load A) Yot Vis = |vpg+04 | Vv
Input Capacitance Cin 34 5.0 - pF

(1=01 MHz, Tao=25°C)

Internal Power Dissipation {measured at To =T\ } Pint - 830 mw/

{All inputd 81 Vg except Pin 13= 67.8 kHz and ALL Outputs Open)

Input Transiion Times, 1.8432 MMz Input . 1 - - 40 ns

(From0B8Vi020V) . ] - - 40
Input Transition Times,

All Inputs Except 1,8432 MHz Input (From 10% 10 90% Ponts! WY - - 1.0° "
Output Transition Times (From 10% 10 90% Points) : 1.4 - - 5.0 us
input Clock DulvTCvclc, 1.8432 MH1 Input {Messwed a1 1 5 V level) DC 30 - 70 %
Dats Setup Time DS 770 - - ns
Ax Data Setup Time tsy 35 - - us
Data Hold Time h(D) 0 - - ns
Ar Data Hold Time n I = - )
Data-Ctamp Delay Time

Opuon 1 1DCoY 57 6 63 ns

Option 2 t toco? 4135 417 4 205 ms

Qption 3 tpeoa 20.795 2083 | 20868¢ | ms

Opuon 4 IDCD4 104135 10417 104 205 ms
A/D Clock 10 A/D Strobe Delay Time tADCD 106 - LRY »S
Envelope 1o Ditwt Clock Delay Time €p |, 140 - 220 (5]
Ciock Frequency, 20 00b% e - 1 8432 - MH2
A/D Clock Cycle Time (Igy /4) teye ;- 22 - Hs
A/D Cioca Pulse Width TWiADC) 940 1000 1040 ns
A’D Strobe Pulse Width WIADS) - 1085 - ns
New Sync Input Pulse Width tw

INSync) 084 - - ms




MC6173

FIGURE 2 — DEMODULATOR BLOCK DIAGRAM

- Data
Rate ——
Select  Clock Envelope
24 14 10 ‘
Cortior _18 20
Correction™™ ] l \ Baud P fix Clock
orase L - Timing 3L Db Clock (08¢
Shift iming 7
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> 2 b~ Test Clock
T 16 eae e
el 1112 fof rre He |e—Toiinim

Rx Data In (RDIIE

«

6
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A/D Strobe <

input,
Butter

Fast Sync
Twmung

LPF12 WPM J.

RESET

Data
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.y
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pe
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q—‘Te—n Suobe
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FIGURE 3 — OUTPUT TEST LOADS

Load A ~ TTL Qutput Load

r

MMD6150
or Equiv.

vee

MMD7000
or Equiv.

el = N

I
L

LoadB

°:1 .
1

Gy = 20 pF = 1018l parasinc capacitance, which nchihe
probe, wiring. and load capacitances



@ MOTOROLA

-

MC6172
(Formerly MC6862)

2400 bps DIGITAL MODULATOR

The MCB172 is a MOS subsystem dasigned to be integrated into &
wide range of equipment utilizing serial data cammunication.

The modulator provides the necessary modulation and control func-
tions 1o impiement o serial data comsunication link over 8 voice grade
channel, utilizing differentisl phese shift keying (DKSP) at bit retes of
1200 or 2400 bps. Phase options ate provided for both the U.S. and in-
tarnational markets. The MC6172 can be impiemented into 8 wide range
of data handing systems, including stand-alone modems, data storage
devices, remote data commuication terminsls, and 1/0 inmterfaces for
¢ounters,

N-channel silicon-gate technology permits the MC6172 10 operate us-
ing 2 single voltage supply and be fully TTL compatible.

The modulator is compatible with the MC6173 demodulator to pro-
vide medium-speed dats communications capability.

® Cilear-t0-Send Delay Options

@ 511-8it CCITT Test Pattern

@ Terminal Interfaces dre TTL Compatible

® Compatible Functions tor 201B/C Data Sets
® CCITT and U.S. Phase Options

® 1200/2400 bps Operation

® Answer-Back Tone

® The MC6173 Is the Companicn Demodulator
® Application Note Available = AN-870

'

MOS

(N-CHANNEL, SILICON-GATE}

2400 bps
MODULATOR

Oway

BLOCK DIAGRAM
Delayed
Cssr  Roguest 1A MMy Eaernat
0 Send 10 Send Cucx [<- -1
? i i "
Hogunt to Send 7
CISY J0emmtd RIS CTS Virwr # o-——013 Tusi Cloct
ssquency Dwoer
cr and Tost Patiern
$? 20~—and Gormiator 4 Sync Loge
Tess Patiesn Enatie
123 Veensrwt Cloch
Timng )
Transma Data SO-———-0v} =———b0=024 Qutwt Clack
Dats Aate Sewct 150——04 T Data and Prawe
Prase Snii Seiecs 160—s{  SPt Contiot
Antwer Bacs 140—o~C) 022 B3

ot B4
1800 Mz f—————020 83 6 6u
Cocmt |19 B2

P

Generator Word

Transnus Mark § O——dn
(Lt 12
AR LR L ]

—eo0is B °
——a=017 80

S

L SUFFIX
CERDIP PACKAGE
CASE 62
P SUFFIX
1 PLASTIC PACKAGE
CASE 209
PIN ASSIGNMENT -
vssdr @ ~  2ioec
cvsa2f2 23072
crsif]3 22185
crsg+ 21184
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MC6172

MAXIMUM RATINGS

Rating Symbol Value Uni
Supply Vohage Vee | -0310+70]| Vv .

- This device conng Circuitry 10 protect the in-
input Voliage Yin 03104701 ¥ puts sgainst dsmage duy 10 high static voltages
Operaung Temperature Range Ta | TiwTn . or electnc helds; however, 11 15 advised 1hat rior-

01070 c mal p be taken 10 avoid application of
Storage Tempersture Range Tﬂg ~6510 +150 | *C any voltage higher than maximum raied voliages
10 tus high-mpedance circuit. Relabiity of
THERMAL CHARACTERISTICS . operation 1§ enhanced it unused Inputs are tied 10
Characteristic . Symbol Value Unit an appropriale logc voltage levei le.g., either
vgs or Vel
Thermal Resistance 0 crw
Plasuc Packege JA 120 .
Corcip Package () .
POWER CONSIDERATIONS
The average chip-junction temperature, T, in °C can be obtained from:
Ty=Ta+(Ppeda) 1)}

Whare:

Ta=Ambient Tempetature, °C /
# jAw Package Thermal Resistance, Junction-to-Ambient, °C/W
Pp=PINT + PPORT
PINTmIcCx Vee, Watts — Chip Interns! Power
PPORT = Port Power Dissipation, Watts — User Determined

For most applications PPORT < PINT 8nd can be neglected. PPORT may become significant if the device is configured to

drive Darlington bases or sink LED loads.
An approximate relationship between Pp and Ty (if PPORT is neglected) is:

PD =K+ (T +273°C) i (v}}
Solving equations 1 and 2 for K gives:
K= PDS{TA+273°Cl +0)a0PD? k)

Where X is.a constent pertaining 1o the particular psft, K can be determingd from equation 3 by measuring Pp (at equilibrium)
fora knoyrvn Ta. Using this value of K the values of Pp and T can be obtained by solving equations (1} and (2} iteratively for any
value of Ta.

DC ELECTAICAL CHARACTERISTICS ) :
(Veces B0 ¢0.28 vdc, Vage 0, Tan T 10 Ty, stf culputs 10s8e0 83 shownh in Figure 1 uniess otherwise noted!

- Characteristic Symbo! Min Typ Max Unh
nput High Veltsge Vin Vgs+2.0 - vee v
' input Low Voltage . ViL Vss - Vgg+0.8 v
input Current
(Vin= Vss) CTS1, CTS2, PSS, DRS, AnBk, snd TAMK| 11 - - -02 mA
RYS an¢ YPE - - -16 )
Input Leskage Cutient V= 6.25 V, VeC = Vss) b - -~ 2.5 »A
Qutput High Voltege .
{ioH= ~0.04 mA, Load A) VOH1 Vss+24 - vee v
oK = 0.0 mA, Load B} VoHz Vec-05V| - vee
Output Low Voltage o = 1.6 mA, Losd A) i VoL Vssg - Vss+0.4 v
inpul Capacitance (1= 0.1 MHz, Ta = 25°C) Cin L - 5.0 - oF
[ | Powsr D dat Tao=Ty) - ’
{All inputs a1 Vg except Pin 13= 57.6 kHz and ALL outputs open) Pint - 210 as mw
Input Transition Times, Al inputs Except 1.8432 MHz Input
1From 10% 10 90% points) et - - 1.0 #s
Input Trensiton Times, 1.8432 MHz Input (From 0.8 V 10 2.0 V) Wy - - 40 ns
Input Clock Duty Cycle, 1.8432 MHZ Input {Measured st 1.5 V level) D.C. 0 - 70 %
Tx Data Setup Time (Figure 2) sy 35 - - s
Tx Data Holo Trma (Frgure 2) 1n — % - - ¥
Qutput T ion Twmes . t, Y - - 5.0 _pS

*Maximum Input Transition Times ate’ £0.1 x Pulse Widih or the 1 m of 1.0 ps, whichever Is smatier,



-—;-Mo-rOROLA ~ MC1403,A
MC1503,A

:‘;("lt'il(“*()n('ut‘ l*orﬂ.

LOW-VOLTAGE REFERENCE PRECISION LOW-VOLTAGE
REFERENCE

A precision band-gap voltage reference designed for cntwcal
nstrumentation and D/A converter apphcations. This umit s LASER TRIMMED -~
designed 1o work with "Motorola MC1506, MC1508, snd MC3510 SILICON MONOLITHIC
DI/A converters, and MC14433 A/D systems. Low temperature drift INTEGRATED CIRCUIT
18 8 prime design considecation,

e Output Voltage = 2.5V £25 mV

® Input Voltagé Range « 4.5V 1040V
¢ Quiescent Current * 1,2 mA typ USUFFIN
¢ Output Current * 10 mA CERAMIC PACKAGE
o Temperature Coethicient » 10 ppm/OC typ CASL 693
o Guaranieed Temperature Drift Specitication
® Equivalent 10 ADSBO R
¢ Standard B-Pin DIP Package ] Vun[j n ne
Typical Applications
A E n NE
¢ Voltage Reference for 8-12 Bit D/A Converters .
o Low Tg Zener Replacement . 1 q,.,,E 3] we
® High Stability Current Reference
¢ Voltmeter System Reference ne [e] 5] ne
MAXIMUM RATINGS 17,4 + 25°C untess othernise nutedt | .
Raung Symbol Value Unu DRDTRING INFORMATION
tonvt Voliage vy 40 v Telsersibil
Sicaue Tenperature Tary . - 8% 10 150 ve Device Ronge Pachage
to el Trmperature ) LERL] c MC 1503V 55 10 +126°C .| Coramic OIP
Oneating Aminent Temepidture Ranae Ta MC 1803AU -5% 10 ¢ 125°¢C Ceremuic DIP
WCI80), A -55 10 1129 i MC V403U 0 10 ¢ 20°C Corensc OIP
%C1403 A 010470 o¢ MC 1403AU 0 to » 70°C Corormec DIP

FIGURE 1 - A REFERENCE FOR MOTOROLA MONOLITHIC D/A CONVERTERS

Fuli.
Scale — e EE e S mm e Geen e G e
108 Acmnr —-=
S0V ! MC140), A 2 L é¢ $00 §1 Pins Nunstsery toe |
A n? 14 not MCIS0W 1408 D408

3 ' Am.ohhu Seney. sleva e ‘
11 | coutd #'vo he |
' MCI1506/ 1406 o0 MCIHI0 J410 l

0.1 uF _L 128
cH T [ %] l.-._.._.__._._-._....._._._.__l

PROVIDING THE REFERENCE CURRENT tecommenced 10 provide means fos fultacale adjust on the
-FORMOTOROLA MONOLITHIC D/A CONVERTERS DA convertes,

The tesistor R3 wnproves temperstuie peitoimance Ly
matching the impedance on both inputs of the D/A reterence
ampler. The €opacior decoupies sny noie piesent on the
teference hine. 11 o essentdl of the D/A converier o ipcaied any
pprecatite dutance fiom the reference.

A single MCYADI/1S0D reterence con proviate IRhe rerpus e
cutient saput 101 uD 10 hvp of the monoliahe D/A converien

The MC1403/1503 makes on «deal reference for the
Motorols monolihic DIA convertens. The MC1406/1508,
N MC1408/1508, MCI410/3510 ana MCIM08 D/A converters att
require 3 s1abie eurrent relerence of nominsliy 20 mA Thn
ten be eotly obisned from the MCI403/1503 wuh the
samion of o sews reustor, RV, .A varesble tessior, R2. o

CuO10N0LA WC 1978 AL 1] )
* 1Ropian 0s WP &



MCI1403 A MCI503 A

GLECTRICAL CHARACTERISTICS (v = 15V, T  38°C unlaw otherwise notad.] |
Charssterislin Symbel Mia Typ Man Uni
Output Voiteg Vo 2478 .0 2473 v,
{ig * O mA) .
Temperature Coethicient of Output Voltage avQglaY E -pomioC
MC1503 - - 5%
MC150IA - - 2%
MC1403 - 10 40
MC1403A X - 10 %
Output Voitage Change * avg mv
laver 1peciliog temperature rangs)
MC1503 580 1289 - - F]
MC1503A } -ssec o mizste - - "
MC1403 o, 0, - - 10
MG 1403A } 0%C 10 #70°C - " 4.4
Line Aegulstion Reg,n T mv
1svev; <4V} \ - 1.2 4.5
UBvVEV,<15V) - (X ] 30
Load Regulstion Regigad - - 10 mv
ta mA < 1g < 1@ mA)
Cuiescont Current 1y - 1.2 18 mA
g * OmA}
i
-
FIGURE 2 = MC1402/1501 SCHEMATIC ’
i
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- @ MOTOROLA Semiconductor Products Inc.



MC103 A' MCIS03A iy "

FIGURE 3 = TYPICAL CHANGE IN V gy voras Vin
INGRMALIZED YO Vin ® 19V 0 Tg o 2980}
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FIBURE § = QUIESCENT CURAENY sorus TEMPERATURE
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FIGURE 7 ~ CHANGE IN Vg versus TEMPERATURS
INORMALIZED TO Ta @ Vin® 15V, lgyy ® O mA)
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CMOS DUAL MONOSTABLE

FEATURES \

Two Independent Multivibrators on One Chip
Triggesable from Lesding- or Trailing-Edgs
Pulse

Retriggerable

Aessttable ’

Q and T Butfered Outputs Available

Wide Range of Output Pulse Widths s

00O €O

DESCRIPTION '

The SCLA5288 Dus! Multivibrator provides
stable retriggerable/resettable one-shot operation
tor any fixed-voltage timing application. Timing
for the circuit is controlied by an external resistor-
capacitor combination (Ry-Cx). Adjustment of
these components permits generation of output
_pulss widths from nanoseconds ' to minutss.
Leading-edge and trailing-edge Trigger inputs are
provided, and both positive-going and negative-
going pulses sre svailable from complementary
outputs. -

Timing pulses may be terminated at any time
by applying a low logic level to the Reset input
Cp.

FUNGTION TABLE.

INPUTS _ |OUTPUTS
colalBlald
L |x {x L |H
X |H |x |L |H
X |x |t L |H
TH |t |n || W
H L | [JLY

H = High Level (Steady State)
L = Low Level (Steady State)

t = Transition, Low-to-High

{ = Transition, High-to-Low

X = rrelevant (Inc. Transitions)
J 1= One High-Level Pulse

1LIS= One Low-Level Pulse

.. MULTIVIBRATOR

CONNECTION DIAGRAM
{all packages)

Lt 1
16 15 14 13 12 11 10
scL4628B '

} 2 3 4 5 6 71 8

1 | I 1 | 1 T'U |
1Ty 1T 1Cp 1A 18 10 Vss

Vpp 274 2Tz 2Cp2A 28 2Q 1
1 I |
9

Add suffix for package:

16-pin Cerdip
16-pin Ceramic
16-pin Epoxy
16-pin Flat

+ Chip

ITmMmOO

RECOMMENDED OPERATING CONDITIONS
For maximum reliability:
DC Supply Voltags  Vpp-Vsgs -3to 16 Vde

Opersting Temperature Tp
C. D; F, H Device
E Device

-66 to +126 ©C
40 to +86 ©C

BLOCK DIAGRAM
{one of two duvices)

Cx Ax

-——oo

_ RESET

Ry snd Cy are enternsi components.




SCL4528B

SCL46288 PULSE WIDTH VS Ry, Cx. VDD

1omi) . TIL 2 Anl I A T
11 1 v/ 11 /4 1
: 1‘- - yl ]h P74 's' ” l~ 4
- :
y o 1oy "J/'/h /"*
4 Vo g ted it 12 v
A AT / / 4
{1731) v4 v. . v 2,
. V% V7. 77 7
. ) A A 74 - 4 /1
7 3
) o‘.\ ﬂ-.\&; f‘/) QQJ‘ / v\’* A J
V4 y S (8 g
YOOR{ v Z
P y/amn| 7 2 7
:, . ,/ '// /) )./ 4
: )/ 4 p AN Va /|
w ? p’
5 b / %% A
e
B Y4V Z y/ Z,
: 78 y /A0 D74
- g
W/ 74 = e AR
AT v 74 -
na : 1 ; . 4 . | 4 08 ) E] ) 2 0 e []
W 10 (1 & 1wt 1w’ ! W 0 10
PULSE WIDTH {Swcandh)
v
LOGIC.DIAGRAM
- (&8 T o F71
v o _T ») fon'AuvAwtu'nvoo':lvw'nv
A
DT O S g Lo : > =
[ . *
g‘l.ﬂ D>
': OUTPUT DAIVER - S 0
1 MoDE SWITCH I Za
A ] —
! g oe e
} § //
o
| z
[==="" [} ] H -
0 48 -0 0 e .60 89 10 120 14
Ta, AMBIENT TEMPERATURE [°C)
*STANDAAD INPUT PROTECTION AT THESE POINTE
] Normatized Pulse Width versus Temperaturs
r

Notes:

There is no effective maximum limit on Ry;
recommended minimum value for Ry is 1KQ.

Thers are no restrictions on the value of Cy.

For proper operation atl unused inputs should.
be tied to a logic level, The mode point (T2) of o
unused half of device should be tied high through
#n external resistor to Vpp.



) ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS'

SCL.45288

3 o v 1
PARAMETER oo | conpiTions Ty, 1%C Tuign” | ynis
. v Min, | Max. | Min. [ Typ. [ Max. | Min. | Max.
QUIESCENY DEVICE bo|. ) :
CURRENT 6 |VneVesorVop | - 6| - |006| §| - | 150 Juade
: 10 |Alivalidinput | = | 10 ] = Joa } 10| ~ |300
20 inatl - l2o] - o2 | 20] - 1600
NOTES: ' Remalning Static Electrical Ch Istics ar# listed undar “SCLA000B Series Family Specifications®
? T ow.®-65°C for C, O, F, H devics. .
= ~40°C for £ device,
Toign = #126°C for C, D, F, H device.
e+ 85°C for E device. <
DYNAMIC CHARACTERISTICS (C = 50pF, Ta © 25°C) .
Cx |Rx v
PARAMETER ) [!!D‘?! Min, Ty Max, Uni
PAOPAGATION DELAY TIME Yir
. t N L}
From Aor 8 ™ ] s| s 5 - 270 540 s
0 | - 20 180
15 - 10 140
1000{ 10 6 - 510 , | 1020 ™
10 - 170 340
18 - 120 240
From €p . 15| 8 ] —— 270 640 ns
10 - “90 160
16 - 0 140
1000| 10 ] - 650 1100 ns
10 - 300 600
A6 X 250 500
OUTPUT TRANSITION TIME Trin,
1 1Y
R 6 - 130 260 n
10 - 65 130
A : 16 - 60 100
Novet G Ot | tpuw’ ]
™ sl s 5 - wo- | 280 m
10 - 5 130
15 - 50 100
1000| 10 s |. - 270 840 n
' 10 - 240 1480
15 - 220 440
MINIMUM INPUT PULSE WIDTH W .
Aor 8 lnput o 3 - 70 140 ns
. ; 10 - 30 60
16 L] 26 50
QUTPUT PULSE WIDTH MATCH APWeu:
Same packege | 1000{ 10 5 - £25 | 28 %
10 - £10 120
16 - 10 220
Difterent packages i 1000| 10 5 - - 50 %
‘10 - = 60
) 15 - - 150
Voo DRAIN VOLTAGE (Vés) .
20 18 -18 <14 42 10 8 4 4 2 O
T 1 ]
= |
“ ‘v/' 7 R f
—~ 10
Vo w10 Vil — 1§ E
h s 20 25 Voo = 18 Ve
Voo m~13 Vie 2 @ P T
; :; Voo = 10 Vs
E s \,-u". l’.l-uj'c-
nc. 'l A 1
LAk 0 2 ¢ 0 0 10 i e 1§ 18 2
Voo DRAN VOLTAGE (V)
Typical P-Channs!

Source Current Characteristics

Typical N-Channel
- Sink Current Characteristics



LINEAR ' TYPES LM111, LM211, LM311
INTEGRATED DIFFERENTIAL COMPARATORS WITH STROBES

CIRCUITS 01312, SIPTIMBEA 1973-AIVISED AUGUET 1082

® Fast Responss Times LM111, LM211, LMITY
J DUAL-IN-LLINE PACKAGE
(Y0P VIEW)

& Strobe Capabliity

o Designed to be Interchangeable with Nationat
Semiconductor LM111, LM211, and LM311

® Maximum Input Blas Current . . . 300 nA N+ (J3 v2[dNC

Maximum Input Offset, Current . . . 70 nA

o Can Opsrate From Gingle 8-V Supply vee - Lle e[] cCoL ouT
’ y BALANCE [}7 8[] BAL/STRB

description
The LM111,LM211, end LM311 are single high-speed LM111 . . . JO DUAL-N-UINE PACKAGE
voltsge eor;\puvnor;: These devices l:’q.i d:?l:;l.d to LM211, LM311 . . . O, 4G, OR P DUALN-LINE PACKAQE
operste from s wide range of powsr supply voltage, (TOP VIEW)
including + 18-volt supplies for operations! smplifiers eMiTouUT [0 U's vee+
and 5-voit supplies for loglc systems. The output N+ (]2 7[J coL ouT
levels are compatible with most TTL and MOS clrcuits, IN- (Ja  e[] BAUSTRB
These aomperetors are Gapadis of driving lamps or vee- (1o - 8] sALANCE
telsys and switching voitages up to 80 voits et
BO miflismperes, All inputs snd outpute can be lsclated
from system ground. The outputs can drive loads LM131. . . U FLAT PACKAGE
referenced to ‘ground, VCC+ or Vec-. Offset . {TOP VIEW)
balancing and strobe capabliity are avsilsble snd the EMITOUT[Je1 10[] Vec +
outputs can be wire-OR connected. If the strobe is IN+ [J2 9 :] COL ouUT
Jow, the output will be in the off state regardisss of IN-[]3 s[] NC
the ditferentls! input. Although slowaer than the TL606 NC(]¢  7[] BAL/STRD
snd TLE14, these devices ars not es ‘sensitive to vee - C [ o] BALANCE
spurious oscilistions.

The LM 111 iy cheredtdtized for oparation ovar the full

LM11%, . . FH OR FKX CHIP-CARRIER PACKAGE
mititery range of ~B5°C 10 126°C. The LM211 is

{TOP VIEW)
characterized for operation from - 26 °C to 85°C, and 3
the LM311 is characterized for operation from 0°C ‘z.' ? % > g
to 70°C, pper
® ve v
functional block diagram NC [Jo © wINC
vee- {13 ~(] EMIT OUT
BALANCE NC 2 ~{|NC
BALATAS BALAN:g p ¥ vees

Voitage Comparators H

NONINVERTING 2ao9®
INPUT IN® cot ouT A e
33333
INVEATING §
INPUT IN- EMIT OUT a g

NC—No intemal connection



TTYPES LM111, LM211, LM319

DIFFERENTIAL COMPARATORS WITH STROBES

" schamatic

l/; BAL

1;«: 200

780 600

1.3k¢ 1.3k

12k

vVees

H

_F\

4k
. __{: our
—(" . 400 130
St , | o0
480
280 200 A r ‘:om

Resistor values shown ere nomunat end in ohma.

.

BAL Balence

N Bsiance/Strobe
COUT  Collector Output
E QUT  Emitter Output

IN® Noninverting Input
IN= tnverting input
NC No Interna! Connection

Vees  Positive Supply Voltsge
Vee-  Nepstive Supply Voltsge

sbsolute maximum fstings over operating free-air temperature range (unless otherwise noted)

si1ojesedwio) ebejjop H

5 LM111 LM211 LM3t1  JUNIT

Supply voitage, VEC + (see Note 1) 10 18 18 v
Supply voltage, V¢C - (ses Note 1) -18 - 18 ~18 v
Difterentisl input voltage {ses Note 2) 230 x30 +30 \
Input voltage (sither input, see Notes 1 and 3) %18 =18 218 \
Voltage from emitter cutput to Voo - 30 30 30 v
Voltage from collector output 1o Ve - 80 . 60 40 \
Ouration of eulput ahort-olrcuit (see Nets 4) 10 10 10 )
Contl 1otal dissipation at {or below] 26 °C free-air temperature {sse Note B) 500 800 800 mw
Opaerating free-sir temperature range ~86t0 128 =28 10 86 010 70 *C
Storage temperatuse renge ~08 to 160 ~86 10 1850 ] - 66 to 160 *°C
Lead tempersture 1,6 mm {1/16 Inch) from case for 10 seconds

J, JG, FH, FK, or U package <00 300 300 €
Lead temperature 1,8 mm (1/186 Inch) (rom case for 80 seconds 260 200 o

D or P package R

NOTES: 1. All voitege velues, unisss otherwise noted, are with respect 10 the midpoint between Véc + sndVee ..
2. O itages ore at the 9 Input | with respect 10 the laverting input terminal.
3. The megnitude of the lngut voltege must never excesd the megnitude of the supply voltage or 2 18 velta, whichever la ess.

4. Tha output mey be shortad to ground of either powsr supply.
8. Foroparstion sbove 26°C fres-elr refer 1o O

mounted, LM211 end LM311 chips sre glass mounted.

Derating Curves, Section 2. In the J and JG packeges, LM111 chips sre stiey



. TYPES LM111, LM211, LM311
DIFFERENTIAL COMPARATORS WITH STROBES

slecirical characteristics st specified free-alr temperature, VeG2 = % 16 V (unisss otherwise noted)

LM111, LM211 M3y
PARAMETER TEST CONDITIONS ' uNIT
MIN TYPl  MAX | MIN TYP! MAX
vy Input offest volt See Nots 8 28°C 0.7 3 2 LE Y
offae m
° vouree o0 Note Pull range 4 10
4 Input offest current Ses Note O 8¢ 4 10 e i A
0 Pull 1ange 20 0] "
: 26°C 7% 100 100 260
1 dlae ¢t t Vo= 1Vio 14 A
L™ Input biae curren o 0 14V Fol range T80 300 n
Lofv'lnvd
Wigs  otrode current Vistrope) = 0.3V, Vip s -10mV 28°C -3 -3 mA
1300 Note T) .
Common-mode 13 12.8 13 13.8
Vicm  Input voltege Full range to to to 0 v
range : -14.8 -14.7 -148 -14.7
Large-signal differential
L Vo =6VtodsV, 1 28°C 00 4 vimv
Y2 vonage amenincation o R R o, & % "
T lotcobe @ =3 mA, . 28°c 0.2 10 nA
‘oM Highovel | , Vip = § mV, Voy = 38 V Full renge 0.5 A
output current
Vig = 10 mV Vo = 38 V 28°C 0.2 80 | nA
Vip = -8mV 28°C 0.78 1.6
1oL = 50 mA i 2
Low-tavel (callector- Vip » =10 mV 26°C 078 1.8
voL  fo-emitter) Vece =48V, v
Vi ~8mv Full range 023 0.4
e vl vm ; 10my | Full renge 023 0
=10m [{ . .4
Igy = 8 mA i © N
Supply ourrent from 5
[ Vi -10mV, No load < 8.1 .1 7.8 | mA
CC* Vee s output low 0 188 i 5
Supely current from
100 Vip = 10 mV, No losd - 28°C -4.1 -8 -4.1 -8 | mA
e Vee -, ovtput hgh 0

*Uriess noted, sl o d with the balence snd balance/strobe terminals open and the emitter ouiput grounded. Full range

tor LM111 is = 88°C to 128°C, for LM211 Is =28°C to 88°C, and for LM311 is 0°C te 70°C.

ax typice! vehues ore 8t Tp = 26°C.

NOTES: 6. The offset voltages snd offset currents given are the maximum values required to drive the collactor output up to 14 V or down te 1 V with
0 pull-up reaistor of 7.8 k0 10 VEE 4 - Thue thess paramaeters actuaily define en error band and take into account the worst-ese effecte of veitege
gain end Input mpedence.

7. The strobe should not be shored to ground; it should be gurrent driven at =3 to =8 mA, e.9., see Figures 13 end 27,

swhching characteristics, VCC+ = 18V, VoG- = =18V, To = 28°C
PARAMETER THET CONDITIONS MIN  TYP MAX | UNIT

Reiponts e, lew-e-nigivievel output 118 e
Response time, high-to-low-lavel output Re = 800010 8Y, C = 0P Beo Note 3 108 ne

NOTE B:  The response time specifisd ls for 8 100-mV Input step with §-mV overdrive and Is the interval batween the lnput step function end the instent
when the output crosses 1.4 V.,

Voitage Comparators
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~ . MC1506L
Sem'conductors MC1406L

ﬁoxzonr BHC tmx AROZONA 85636 3
w

Specifications and Applications

Information N SIX BIT, MULTIPLYING
DIGITAL-TO-ANALOG
CONVERTER
‘ SILICON MONOLITHIC
SIX BIT, MULTIPLYING INTEGRATED CIRCUIT

DIGITAL-TO-ANALOG'CONVERTER

. designed for use where the output current is a linear product * [T
o! » sin-bit digital word and an analog input voltage. c::j
]
{10p view!

o Digita! Inputs are MDTL end MTTL Compatible

o Relstive Accuracy — £0.78% Error maximum

o Low Power Dissipation ~ 85 mW typical @ 5.0V
o Adjustable Output Current Scaling

e Fast Settling Time - 150 ns typical

o Standard Supply Voltage: +5.0V and 50Vto-15V VA B .

] CASE 632
TO 118

FIGURE 1 ~ OUTPUT CURRENT SETTLING TIME . FIGURE 2 - D 1o A TRANSFER CMARACTERISTICS
IALL BITS SWITCHED, Ry * 5051 *

100 ny/DIV. {000000) INPUT WORD (e
TYPICAL APPLICATIONS
. Tu:l ing A-10-O Converters 3 ® Stepping Motor Drive
. App ion A.to-D C ters o CRY Choractsr Gengration
o Dipiat-to-Anstog Metes Readout o Digitat Addition and Subtraction
o Ssmpis end Hold o  Anaiog-Dgital Multiphication
o Pesh Detector o Dnpitsi-Dygitat Multiphication
e Progremmabie Gain snd Attenustion o Anstog-Digite! Divison
® Digial Varicap Tuning o Programmable Power Supplws
® Video System * o Spesch Encoding

WOl eI W T Y are ecemarks o Motorols Inc ©OMOI0ADLA INC 1904 0s 9232 M)



MAXIMUM RATINGS 17, + +259C untess otherwine noted.)
Rating Symbel Vakis Unit
i Vait Vee ) Vo -
Power Supply Vollege ‘Vag -16.8 !
Digstel Input Voliege Vg thru Vig +8.0, Vgg ~NVde
Applisd Output Voitage Vo 150 Vde
Relerance Current 142 $.0 mA
Reterance Amplifier 1nputs . ' Viz. Vi3 vee. VEE Ve
Power Dusipation (Peck age Limitation] fo
Corormic Pach age 1000 awo .
Derata abave To = #25°C [ & mw;
- R TA
Opereting Temperature Range e 5080 f 88 16 138 o
MC1408L G0 +70
L1
| Storage Tempereture Renge Turg -85 o +150 c
Cheractiviptic Figure Symbel [, Min Typ Max Unit
Relative Accuracy (Error retgtive 10 -dull sceis Lo} 10 [ - - 10.78 -
Seitling Time (within 1/2 LSS [inctudes tg] Tp ® +35°C) ] ig - 150 300 [
Propagstion Delay Time 9 PHL . 10 50 ns
Ta* 025°C ; PLH
Output Full Scale Current Drilt ITCigl - 80 - PPMIUC
Digital tnput Logie Levels 314 Vd¢
High Level, Logic 1" - ViK 24 - -
Low Level, Loge 0™ O viL | - - [}
Oigitel Input Current .1 mA
Migh Level, V)2 S0V HK - 0 «0.0
Low Level, Vi =08V ITY - -0.7 -1.8
Releronce Input Biss Cutrant (Pin 13} 3 ha - -0.002 | -0.0V mA
Oviput Current Renge 3 'OR . mA
Vgg e -0V 0 2.0 LAl
Veg ® 401018V o 2.0 42
Quiput Currens k] o maA
Vel 2.000V,R12 = 1.00000 .9 1.97 21
Output Current 3 Igtmin) »A
{all bits high) - 0 10
Output Volisge Compliance 4.5 Voo - +0.25 +0.3 Vde
(€, £0.78% at T o = ¢25°C) vo.- - -0.45 0.3
Relerence Currant Slew Rate 8,15 SA legt mA/us
(T ¢25°C) - 20 -
Output Currant Powysr Supply Sensitivity 10 PSAR(-) - 0.002 | 0010 mA/V
Power Supply Current 31112 . mA
Al thiu AG; V| *08 V Ice - 72 n
AlLthru AB Vi 24V ‘- Iee - -9.0 -11
Power Dissipation {eH bits high) Po mw
VEg = -5.0 Ve - 95 120
VEE » =15 Vac - 175 240
*Thigh * *709C for MC1408L  Tigyy ® 0°C for MC1408L
* +1259C for MC 15060 » -559C for MC1506L

N @ MOTOROLA Semiconductor Products Inc. ——



MCIS05L  MCI406

The MC1508Leonsists of 3 cefeconce-current amplifier,
” R-2R 1adder, md- 3ix high-speed current witches. For
many spplications only # reference resisior and areference
tupply. voltage nemct be-9dded. .

The switches wom inverting in operation, thecetore 8 fow
sate 3t the inpwl turns on the specified output current
component. The awitches use 3 cutrent steering techaique
for high speed sntia teemination amplifies that consists of
an Ktive loge giira $139¢ with unity gain feedback. JSre
teemination smpiier holds the parssitic capacitance of the
ladder at » contamrvoitage during switching and provides
» Inw impedance :emination of equal voltage for all legs

wa

ALOCK DIAGRAM

a0 a8

I 1

m
1) o

il

tudaget pmitnit

Vet Doy
of the ladder, » -y s1ogenntt
*The R-ZA tadrhs divides the reference amplifier current \ tpsta | varnan
ntg binatily-relaisd® components which are led to the s o7
swilches, Note dtet-there it slways & remainder current
het s equal to e least signiticant trt. This current s
shunted 10 g+ sund mrd the maximum cutrent is 83/64 of
e reference ampiitlar current, or 1.969 mA for 3 2.0 mA
rolerence currere i the NPN current source pair is
perfectly matched,
COMPLETE CIRCUIT SCHEMATIC
1019118 Inputs, ping $,6.7,8.9,100
we 8]
M‘\ arge aygt , o A%y LTl v;;l'n
o Li ‘.. ~ 1o 1. e r "
gl ] s - ML
. 4
{ ] 9
o [l s T ] &
" " 4 -3 In D "
e = - =
o . [ ] - e - {m w " - w0 - (] "
e J b
N ki) Lad
p =
b [
3 .
p 'J P 1 00 conenirng
wf 1 N st
temgreuien ]n ) } .
Vit } vit 11}
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_ MC1508L-8
Semnconductors MC1408L-8
MC1408L-7
MC1408L-6

Spcecifications and Applications

Information
EIGHT-BIT MULTIPLYING
DIGITAL.-TO-ANALOG
EIGHT-BIT MULTIPLYING * CONVERTER .
DIGITAL-TO-ANALOG CONVERTER SILICON MONOLITHIC
. designed for use where the output current is & tinear product INTEGRATED CIRCUIT
of an eight-bit digitsl word and an snatog input voltage. -
¢ Relative Accuracy: 20.19% Error maximum -
(MC1508L-8, MC1408L.8) =

® Seven snd Six Bit Accuracy Avsilable nunnLnnn,
{MC1408L-7, MC1408L-6) | | 10w vrewd

g ’ = Q'lnnm-luvr‘

® Fast Settling Time ~ 300 ns typical '
o Noninverting Digital Inputs are MTTL and

CMOS8 Compatible ,
® Output Voltage Swing - 404 V10 -5.0V
® High Speed Multiplying Input . Uourkd

v

Slew Rate 4 0 mA/us CLAAMIC PACK AGE

® Stendard Supply Voltages: +5.0V and CASE 620

50Vio-t5V

. FIGURE 2 -~ BLOCK DIAGRAM
FIGURE § - D-t9-A TRANSFER CHARACTERISTICS

A:.“n 410 AeQ A0 A00 AP A‘n“
[ ] L1 »
: nANGE ) Yo 71 Y- To Tw Tn Tn
‘ contRoL -to
s 1 O Cuwst@nt Sowets by —©a
14
H LII T L]LT |
1
9 ’ R 28 L soner Bion Creeunt ?
: ano
g Vaor ae= ]
3 (- l—013
Reter
o » ?— g'..’.::. vee
.O ewll } Ampid e | o
comren
. ver ds
1006000001 (N PN Curvont
INPUT DIGITAL WORD . Seviee Pou
TYPICAL APPLICATIONS
¢ Tesching A-10-0 Converters ®  Audio Digrtizing end Decoding
®  Succetsive Approaimation A-1o D Converters L] 'voguvmubh Power Supplies
® 2172 Digit Panet Meters snd DVM'y ¢ Analog-Dwgitst Multipication
¢ Wavelorm Synthesis ®  Duigetal-Digital Multipication
o Semple and Hoid ®  Anslog Digitel Division
¢ Pesk Detecror ®  Digitel Adchtion and Subtraction
® Programmabtie Gan and Attenustion ¢ Soeech Compresnion end Expension
® CRT Character Gengration ®  Stepping Motor Drive

WITL 18 tredemars of Motorole tng : © wWOIOR0LA WC, 101 OS 9228 Ry



MAXIMUM RATINGS (T4 % 1265C unlen uiherwite noted.)

ani Symbol Value Unst
Power Suppty Vultage Vee +5.5 Ve
Vg -16.§
Crgitol 1Adu1 Veltege Vg thw V2 _Oto*6b Ve
Apeiied Ouiput Vollige Vo *0.6,-8.2 Vide
Aeterence Current . g 5.0 STI0A
Reterence Amplihiar Inputs VisVis Vee.VEE Vae
Opereung Temperature Range Ta o¢
MC1508L8 ~85 100128
MG 14084 Baries Qrasle
$101a9¢ Yempaeratute Rangs Tug 65 10 * 150 oc

ELECTRICAL CHARACTERISTICS (VeC* 150V, Vg  -15 Vo, Sia » 20 mA, MCTSOBL-8: T, + -88°C 10 +1259C.
MC 1408L Serses T * 010 *757C unigss otharwite noted. All digital inputs at Righ 109ic level )

Chatactoristc Foyucs Symbol Min Typ Man Uit
Hetolive Accuiagy (Eiror rebaine 1o tull scale 1) 4 E, LY
MC 150808, MG1408L8 . - = 3019
MC 14O8L 2, Bee Nose | - - 1039
MC1408L6, See Nowe | g £ - - 1078
Setibng Time 10 withia 11/2 LSBT mciudes 1pL 1T A ¢ 25°C)See Note 2 ) s - 300 - "~
Piopagation Delay Time 5 1PLHIPHL - 30 100 ns
Ta e 0259C ;
Oviput Full Scale Current Onilt TCig - -20 - PPM/OC
Owpetsl 1npul Loge Lovets IMSH) X ? voe
High Level, Logis 1" Vin 0 e -
Low Level, Loge 0" ViL - - o8
Oigat# InpuiCurrent IMSBY N 3 | . mA
HMigh Level, Vipy * 30V : '™} - [4 004 '
Lowlevel. V) - OB YV He - 04 -08
Helerence Input Biss Currept (Pin 15) 3 XT3 - -10 50 uA
Quiput Current Range 3 ton mA
VEg* SO0V ’ 0 20 21
VEE * =I5V, Ta ¢ 259°C ] 20 a2
Ouipuit Currans 3 o mA
Viet * 2000 V, Ri4 - 1000 s 19 199 2
Quipgut Curieny 3 10tmin) - [} 40 nA
(A1 Bits towt .
Qumput Voliays Compiiance (€, S0 19% a1 Tp » 025°C) 3 Vo (7™
Pin | grounded - - <0 568,204
Pin ) epen, Vg Delow 10V - - -60 04
Relerence Current Siew Riie [] SR 1,4 - 40 - Al
Ou tput Cutrent Poner Supply Senntevity PSAAL-=) - 0.5 2.2 uAlvV
Porvet Supply Current 3 fee - 138 €22 mA
(A1 Dits towl 1EE - .18 -13
Power Supply Voltege Range 3 VCCR s 50 55 Ve
Ty = ¢259C) . | Veer 45 -15 <165
Power Dussipotion 3 fo mw
A1l tets low
VEE * -8 0V - 105 170
Vgg * =15 Ve - 190 308
All bists high R
Veg *-50Vx - 90
Vgg = -1% Vuc - 160

Note 1. All current swaiches ore terted 10 guaraniee ot ledst 50% ol rated ouiput current
Note 2. Al teis sweiched

—_— @ MOTOROLA Semiconductor Products Inc.




DESCRIPTION

The NES70/571 is a versatile low cost dual
gain control circult In which either channe!
may be used as a dynamic range compres-
sor or expandor. Each channel has a full
wave rectifior to dotect the average value of
the signal; a linerarized, lemperature
compensated variable gain cell;, and an
operational amplifier.

The NES70/671 is well suited for use in tele-
phonu subscribor and trunk carrior systoms,
communicalions systems and hi-li audio
sysioems.

FEATURES

¢ Complete compressor and expandor In’
11C

Temperature compenaated

Greater than 110dB dynamic range

Oporates down to 6Vdc

Sysiom levels adjustable with exlernal

tompotienis

¢ Distortion may be trimmed oul

CIRCUIT DESCRIPTION

The NES5S70/571 compandor building
blocks, ns shown in the block diagram, arc a
full wava roctifior, a varinblo gain coll, an
oporational amplilier and abias system. The
srrangament of thosa blocks in tho IC rosult
in a circuit which can portorm woll with fow
external compononts, yol can be adaptled 1o
many diverse applications.

L]

The 1ull wave ractitioe rectillon the inpuf
curtamt which tiows trom tho ractifior input,
o an intornal summing nota which is bie
ased at VRefF- The rectified current Is aver-
aged on an external lilter capacitor tied to
the CRFCT trminnl, and tho averaga value
ot the Input current conlrols the gain ol the
variable gain cell. The gain will thus be
proportional to the average value of the
input signal for capacitively coupled voltpge
Inputs as shown in the following equation.
Note that tor capacitively coupled inpuls
there i§ no offset voltage capable of pro-
ducing a gain orror. The only error willcome
from the bias current of the rectifier (sup-
plied intornally) which is loss than 1pA,

G « IYin-Vagel ave
)
G o |Yin]ow
1

The spoaed with which gain changas to fol-
Jow changes in input signal levels is deter-
mined by the rectifier filter capacitor. A
small capacitor will yiold rapid response but
will not lully filler tow Irequency signals.
Any npple on tho gain control signal will
modulate the signal passing through the
vaniable gain cell. In an expandor or com-

or

NEBTO/671-F.N

SAS7T1-F.N
APPLICATIONS PIN CONFIGURATION
s Telephone trunk compandor—570 F. N PACKAGE
¢ Telephone subscriber compandor—571 '
¢ High level imiter
o Low level expandor—nolse gate Rect Cop 1 (1] [T6] Mot Con 2
o Dynamic nolse reduction sysiems. foct 1 (7] 15] Rect 1n 2
¢ Voltage controlled amplitier aa cettin 3[] [72) A0 Contn2
¢ Dynamic fliters ano [T} 73] vee
tov tn 1[5} 7] tnv. 1 2
Ras l.lE Enn L 1% ]
Oupur 17 ] 10] Output 2
THO Yeun 3 (T} 9] THD Thm 2
Qrder Part No.
NESI0 £ N
NESTY F.N
SASHLFN
ABSOLUTE MAXIMUM RATINGS
PARAMITFR RATING uUNIT
Positive supply Vdc
570 ¢ 24
571t 18
TA Operating tomporaturo rango
NE 0to 70 ‘C
SA -40 to 1485 °‘C
PD Powaor dissipation 400 mw

BLOCK DIAGRAM

1o THD 1AIM T
" rou vorabla
AU N wam san
.
LA 3
NECYIN RICTIFEA
ll\tc‘ CAP

wuipvt

prassor application, this would lead to third
harmonic distortion, so there s atradeolf to
be made between fast attack and decay
timos, and distortion. For step changas in
amplitudn, the change in gain with time is
shown by this equation,

G(t) « (Gynjunt - Otinal) o-Vr

] G"nm; 1+ 10K X Crecy

Tha variable gain cell is a curront in, curront
oul davice with the ratio 1oyt/I|)N con-
trolled by the rectifier. 1|N"is the curront
which flows from the AG input to aninternal
summing node biased at Viygg. Tha follow-
ing equation applies tor capacitively cou-
pled inputs. The output current, 1QUT. Is
fed to the summing node of the op amp.

Vin-V v
i ¢ LU VBEE , S

A compensation scheme built into the AG
coll compuonsatos for temperature, and can-
cols oul odd harmonic dislortion. The only
distortion which remains is oven harmonics,
and they exist only because ol intornal
oltset voltagos. The THD trim terminal pro-
vidus a maana {or nulling tha inlornal oftsols
for low distortion operation.

The operational amplitior (which s intornal-
ly compensaled) has the non-inverting in-
put tiod to VREF. and the inverting input
connected to the AG celf output as well as
brought out oxtornally, A resistor, Ry, I8
brought out from the summing node and
allows compressor or expandor gain to be
determined only by internal components.



COMPANDOR _ -

NES70/571/5A571

NES70Q/871-FN
SAS571-FN
1
The output stage 1s capable of 120mAout-  TYPICAL PERFORMANCE TYPICAL TEST CIRCUIT
put current This aliows a +13dBim (3.5V CHARACTERWTICS
ms) oulpul inte a 30011 load which, witha . —_—
wnes resistor and proper transformer, can BASIC INPUT-OUTPUT
wsull in + 13dBrn with a 600 (1 oulput imped- ’ TRANSFER CURVE vee wv :
- .
A band gap relerence provides the rofer- ; 10 i) x x
wca vallngn tor all summing nodos, a rogu- “ ) WA L
wed supply voltage for the reclitier and AG E e — .
el 8nd a s current lor the AG coil The 3 | v 1t
. ofl-gan o —o
vw lempen ol 1his type of reloronce pro- T | e : e vy
»des vory stable biasing over a wide tam- 9 pmm———— | . } L
petature range s . | Yaur
- vy 12 rou
Ihe typical perlormance charaéleristics il- i AN ; = ‘;-ﬂ“ A~ ™1
witalidri shows tho hasic inpul-output g F‘ [ ! =z
nnsfer curve tor basic compressor or ox- E L | | | P m T ™
Mndor circunts. 3 I 1 L < l
E 11 = ' | l 72 ® ot roset
BN 1
g [ J e 13 = =
ST PR L BN I
o 40 w0 20 " L] "w
Y comMPr ESOR DUIPUT LIVIL
1 SFANDUOR :~23| 18 vEL 1ty
0C ELECTRICAL CHARACTERISTICS To 25"C.vge 15V
. NES70 NE/SAST16
PARAMETER TEST CONDITIONS Wi Typ Max Min i‘yp Max UNIT
Vee Supply voltage R 6 24 6 18 v
Icc Supply current No signal + 32 40 32 48 mA
Output current capability 120 mA
Output siew rate b t.5 V/us
Gain cell distorbion® Untnmmed 3 1.0 5 20 %
Traminod 05 1
Rosistor 1olorance 'S5 t15 %
Internal reference voltage : 17 18 1.9 1.65 1.8 1.95 v
Output dc shift? Untrimmed 120 t50 130 t100 mv
Expandor output noise No signal, 20Hz-20kH, 20 uv
-15 dBRNC
Unity qain levol 1 o] (3] 1.5 0 +1.5 dBm
Gan change-,* 40"C - T - 70°C *1 LN d8
0“C- T-70°C IR | ' 2 .1 v.4 .
Reterence dnfr? 40'C - T 70°C +2, 25| 10, 40 +2,-25 |+ 20, -50 mv
0.C-T1T-70C '5 *10 t5 +20
Rosistor drif1? 40"C - T 70°C +8, 0 %
o"Cc-T-70"C .11, 0 B .
Tracking error &, input R".c‘;(':;" npul. Vp .. a8
Vi Odém Yot 2 204 ' 20 %
-20dlim i 12 346 2 4.7
30anm | v 2 5.1 2 ‘1,+1.5
40dBm v 2.4 2. 4

(1)
Voot wheeres inetecaite-d ther 571 speeihicabions are wdentseal 1o the 20
Wasuneq ot OdBm, 1aHz
fyandar ac input change lrom no signal 10 OdBm
Sab tavatur a1l T 25°C
Sishwr tn OnRm
focincal charactonstics lor the SAST1 onty are speciuwd over 40 10
L wempeialare range
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