(Intel Corporation)
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3.2 8 N-A3

INTO, INTI, WR, RD, 2000H, 4000H, 6000H
TXRXGN\D PLO, PLL
33
1
(CPY) Hign Data Link Control (HDLC)
(10 8273 (Prograrnable
HDLC/SDLC, Pratocol Controller) Intel 8213 34
8213 HOLC
Y
2
35
8213 (Clock Timing) Tey (Min) =250 , Toy (Mex) =
1000 ns CLOCK 3 8273 IMHz - 4MHz
2 MHz CLOCK 2MHz 3
25 4020 32 25
8273 25 8213 Tey 3(MIN) = 1302 Toy
Tey = 500 Tcy32 = 651 Uusee

o4 (KBPS) (Timing Diagram)
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I
3, %Eﬁ RTS 99
# ¢
M
8273HDLC
| 13
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7406 HDLC.SCH 17.11.94

14C
I>) -lOPTOSOLftTEl PIN2 >

ul4B
>> -[OPTO- SPLATE2 PIN2 >
ULl4A
-IOPTO- SPLATE3 PIN2~>
U128
80C31 CPU
-lINTOX
12A
80C31 CPU
> HINT 1)
UlzC .
o< <OPTO-ISOLATE4 PIN2
U12E
10<><I 11 <QPTO-ISOLATES PIN2I
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— OPTOSOLATEG PIN2I
T4HCT 14
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8273 Interface circuit

Mr.sombat Siripattanakul
ID.C415541
Electronic Design Lab. CHULA



(Wiite Cycle) (Read Cycle)

31
Read Cycle Timing for 8273 Time
LAOAl Valid and cs assert to read asset o ns(min)
2.Read Pulse width 250 ns(min)
3.Read asserts to data valid 200 ns(mex)
4.Read negates to data invalid (Deta hold time) 20 ns(min)
5.Read negates to ¢S negates 0 ns
Read Cycle Timing for 80C3L Time
1 Address valid to read asserts 200 ()
2.Read pulse width 400 ns(min)
3.Read asserts to cata valid 252 ns(mex)
4.Read negates to data valid 0
5.Read negates to address invalid 43 ns(min)
Write Cycle Timing for 8273 Time
LADAL valid and ¢s asserts to write asserts 0 ns
2 Write: pulse width 250 ns(min)
3 Write asserts to cata valid 150 ()
4.\\rite negates to data invali 0 ns(min)
5Write negates to es, AQALinvalid 0 ns{min)
Write Cycle Timing for 80C3L Time
1 Address valid to write asserts 200 (min)
2 Write pulse wicth 0 ()
3 Write asserts to data valid 133 ns{min)
4.\Write negates to data invalid 33 ns(min)
5Write negates to address invalid 43 ns(min)

31 8273

80C31

65



35
H 24 CS 8213
XK 6000H 6 RXOK
8213 32
32
4 (Y READ
2000H Status
2001H Result
2002H TXINT Result
2003H RXINT Result
4000H
6000H Receive Data
32
8213 3
1) Command Phase
(Parameter)
Command Phase ( 4)
2)  Execution Phase 8213
3 Result Phase 8213

) Immediate Result
B Result Registers

66

(Address decode ) 2000
4000H 5

8213

, 8273
WRITE
Command
Parameter
Reset

Transmit Data

3 8213

(Command)

(Flowchart)
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) Non-Immediate Result 8273
TX INT  RX INT Register

Asynchronous Modems-Half Duplex Operation 36

8213
35 RIS LOW 30 CTS
LOW 1 High
3 LOW 37
8213
TXC [—-W:
TXD TXD
8273 RAC o MODEM /= ﬁ: MODEM RXC 8273 I
RXD I RXD .
32xClock  BpLL (G- 32xClock __ DPLL
T —
|
r__
32xClock 32xClock
e
3.6

Asynchronous Modems Half Duplex Operation

RTS [7/—
CTS \ /7/—

ECH &(

U7 3.7 lnazunsuanvesdyyins RTS,CTS lunnsdediays

8213 Non-Retum to Zero Inverted (\RZ))




NC Ball 202[2)
202 1200
Frequency Shift Keying(FSK) 1200 Hz
(Mark) 2200 Hz "0 (Space)
2 \lersions Bell 2027 Bell202s Bell202T
Full Duplex Bell 2025 Version
Duplex
T (Mark)
1700 Hz 1200 Hz "' (Space)n
500 Hz 1700 2 2200 Az
reverse channel 387 H TNC
i
(@]
)
=
& N
=
<
300 387 1200 1700 2200 3300 %
MARK SPACE
FREQUENCY (H2)
38 Bel|202 387 H  reverse channel

Packet Radio ~ AX25
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Bell
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1700Hz
500Hz



MODEMSCH 17.11.94

By Y
XTAL 3.57954MHz - TEL 28
2 X2 Tﬁ 2
<873.9 Hzf  CLK QUTRUT 3 0K Vi 2 {
] ) oo SHRLIKAROPTTRADIO)
5 cc) Va 24
TT406G15 6 cs\lY I-T\ 125 louF 1‘?—'%&5;)
12> TAHC14G4 7 RS 54
g Cl 3 o /A 50K FROM LM324cPI NIy
[m > 74HC14C21. 9 XD Gl 20
<M S TAEC3" 0 R AGI 19 1. OF
11 1\ G2 18 X
<ses]T406C5" 12 CD2 CDR2 17 -
13 RDI CDR1 16 50K
14 RD?2 G 15
50K OluF

MSM 5947 MGE
ST ND RD BELL

MCDEM STANDARD BELL202 INTERFACE CCT

Mr.Sombat Siripattanakul
ID.C415541
39 Electronic Design Lab. CHULA
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3.10

MSM 6947 K
MSM 6947 Bell 2025
MSM 6947
2
39
M 9 MSM 6%47)
RTS 7
RD 10  MSM 6947 D CIS 6
opto-isolator
2 (Ain)
-48 dBM -6 dBm (0 dBm = 0.775 Vi) il 50 mv
0.3 Volt il 0.1 - 0.2 volts opio-isolator
310
MODEM
CPU 8273 MSNi6947 RADIO
80C31 HDLC INERRATY, INTERFACE
@
OPTO-ISOLATOR
POWER1SUPPLY POWERZSUPPLY




opto-isolator 312
BV(INPUT)  5V(QUTPUT)
74HCT14 >

71} 8.11 2947 opto-isolator
AN25 Input Diode Continuous Forward Current 80 mA
Photodiode 10 mA Diode Forword 1.2 Volts RL
311
RM5-1.2 W10 mA =380 ohms
RL= 330 ohms Diode dp M5-121/330=1152 mA
Current Transfer Ratio ~ 4N25=30 %
Collector  Phototransistor
= Current Transfer Ratio X
=0.3X1152mA  =3456 mA
ME(ON)  Phototransistor  =0.3 Volts
R2 = (5-0.3)/3456 mA = 1359 Kohms
Rz =15 Kohms
I (ON)  Phototransistor =(5-0.3)/15
=3.133 mA
311 Cathode  Photodiode Inverter Buffer 7406
Open-Collector Low level Output Current (I0) = 40 mA 7406 Output Low
5  4NXS LOW Schmitt - Trigger Inverter
14 HCT 14 AN25
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CPU TNC Keying Load (PTT)
312 Push to talk
= , 7
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—

DC POWERSUPPLY

3.13

Switch PTT



PTT
Audio input PTT []
Audio input PTT
315
0oL Y Audio Input/PTT
FSK X (Microph%ne)
PUSH-TO-TALK
CONTROL '«
GROUND GROUND
314
314 (0 R
2
A 5
0.1 Volt peak-to-peak
over modution Microphone Connector
PTT CPU B0C3L PLO 1
Opto-isolator NPN BCH48 3.15
315 BCH8
Collector 39 ( - )
22 MB
FSK
(Carrier Sense Multiple Access : CSMA) CSMA
3.16

3.16
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LOW=RADIO OFF
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SY
4N25
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uio /1
1 3 3
1K PULL-UP
A 06
Y
4N2S
u23A 7306-0C
2,////1_1
\J\
06 OPTO-ISOLATE INTERFACE ANALOG & DIGITAL
4N25
u23D Mr.Sombat Siripattanakul
uz1
3 i 9
C<\\\\ 1D.C415541
06
7406 Electronic Design Lab.CHULA
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7UN 315
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vee
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1 e
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FSK RECEIVER & CARRIER DETECT CIRCUIT
Mr.Sombat Siripattanakul
ID .C415541
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Electronic Design Lab. CHULA



(Speaker)
LM324
2 2 An FSK
0.2 Volt Buffer AC 0C
12 13 M3 13 12
0.5 Volt 14 LM34 CPU 80C31

PL1 2 CPU 80031
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