ADDRESS | FUNCTION TYPE
XX00 | SERIAL PORT A DATA READ/WRITE
XX01 | SERIAL PORT A STATUS/INTERRUPT ENABLE READ/WRITE
XX02 | SERIAL PORT B DATA READ/WRITE
XX03 | SERIAL PORT B STATUS/INTERRUPT ENABLE READ/WRITE
XX04 | PARALLEL PORTS C&D STATUS/INTERRUPT ENABLE READ/WRITE
XX05 | (RESERVED)
XX06 | (RESERVED)
XX07 | (RESERVED)
XX08 | PARALLEL PORT C DATA WRITE
XX09 | PARALLEL PORT C STROBE WRITE
XXOA | PARALLEL PORT C NEGATE ACK WRITE
XXOB | PARALLEL PORT D DATA WRITE
XX0C | PARALLEL PORT D STROBE WRITE
XXOD | PARALLEL PORT D NEGATE ACK WRITE
XXOE | MASTER INTERRUPT ENABLE WRITE
XXOF | (RESERVED) U22A
74HC04
1 2 4.6 Z ICLEAR
+5V
2.3 Z CLEAR
B ’*ﬂ RP1
MS 4.7k
ADDRESS 6
SELECT Z /INT_ACK
239374 Q us
s1 74HC688 USA
; I:I:I—‘ 112 ) Z PO P=0 H19 . 74HC32
3 14 6|2 2
s e P2 /IDATA_RD_A
4| —— 13 8 ps PR _RD_,
5| 0 [12 15, L
6 | —— 11 13 pe -
7| —— |10 151 pg 74H
1= e : 2 IDATA_WR_A
< e — "
7 Q; usC
9@ 74HC32
12 82 ad
— 14 | 35 2 ISTATUS_RD_A
16 ] 3o 104
A15 [10 > 18 1 o7 )
Ald [60 >
as [ _1d. . 74HC32
A2 [59 >
All [8_> 3 IDATA_RD_B
A10 [58 13
= [
74HC32
NOREQ 125 ) 3 IDATA_WR_B
._ZC - -
U7A U11B
74HC4078 74HC32
A7 [6_>———2(9 4 3
/STATUS_RD_B
A6 54
U1ic
A5 [5_>———4( 74HC32
A4 [B5 >———5( 1 9 4
ISTATUS_RD_C&D
QC 13 10,
104 U30A
74HC32
o——119 1A
5 /INT_EN_WR_0
4124 24
U308
N 74HC32
u19 us 4
74HC541 74HC138 5 /INT_EN_WR_1
A0 AL Y1 113 ; A yopls— —59
Al A2 Y2 B yipd—
A2 A3 Y3 1? 3lc yvapd— 17.133232
A3 Ad va 5 Y3 D}% o
/READ A5 Y5 Y4 5
/WRITE A6 ve 13 6161 vs PO N /INT_EN_WR_2
CLEAR A7 y7 H2 +——2d coa v6 PT—< NIC ¢—109
/INT_ACK A8 vg HL1 5d G2B v7 pL—= NIC
g; u12 U11D
74HC138 74HC32
1 15 12A
215 Vi pla 4 IDATA_WR_C
3 B n 13 \_ !
c Y2 ¢—139
bz
Q 11 U17A
?1 c1 v5 O_’LQ— . 74HC32
G2A v6 PpE—
5d G28 v7 pL—x NIC 303—4‘2 ISTROBE_WR_C
U178
74HC32
4 4
U32A
SaaCos | NEGATE_ACK_C
U17C
/INT_VECT_RD Z 6 2 . 74HCS32
4 /DATA_WR_D
u13 017D
74HC245 74HC32
2 18 10D0 12
DO 2 A1 Bl 5 OD1 4
D1 A2 B2 D2 /STROBE_WR_D
D2 41 A3 B3 8 "
5 15 OoD3
D3 A4 B4 10D4 U1BA
D4 61 A5 B5 (H4— ===
7 IOD5 74HC32
D5 A6 B6 H3—— =2
D6 81 A7 B7 10D6 19
9 IOD7 4
D7 A8 pg (1 —19D7 INEGATE_ACK_D
19 SIR U18B
74HC32
4.
6
/INT_EN_WR
08 10D8 g (MASTER)
Do IOD9
D16 [OD10
o1s IOD11
o2 IOD12
i3 IOD13
D14 IOD14
IOD15
D15
BUS EDGE 23,456 10D 15.0
CONNECTOR
P1
U32B
u18D 74HC08 DRAWING NOTES/REVISIONS ON SHEET 7
74HC32
L 124
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10D 15-0

/STATUS_RD_A
/DATA_RD_A

IDATA_WR_A

CLEAR

BAUD_CLK_A

Pl

FUNCTION

DN DN DNNN

OPEN PARITY INHIBIT
CLOSED | PARITY ENABLE
+5V u2
HD-6402 SBS FUNCTION
vadd OPEN 2 STOP BITS
I0DO 2| cort TeRL I0DO CLOSED | 1STOPBIT
IOD1 11 IOD1
RBR2  TBR2
IOD2 10 IOD2
RBR3  TBR3
10D3 9 1 RBR4  TBR4 10D3
IOD4 a IOD4 cLs2 cLs1 BITS/CHAR
RBR5  TBR5 +5V
IOD5 7| RER B8R IOD5
IOD6 5 RBR‘; TBR? IOD6 OPEN OPEN 8 BITS
IOD7 5 | FoRe Tons IOD7 RP2 16 OPEN CLOSED | 7BITS
4.7k CLOSED | OPEN 6 BITS
_ 4 orp TBRL b CLOSED | cLoseD | sBITS
L18d prr wd LEFT HALF
CRL =
u10 16 FD
74HC541 S ol 5 EPE FUNCTION
10D0 18 2 13 4
ODI___ 17 g 3 I EE C?_‘g 3 OPEN EVEN PARITY
IOD2 4 15 5 CLOSED | ODD PARITY
=16 1 y3 OE cLs1
10D3 5 19 1
—== 15 | vy DR EPE
IOD4 6 22
—oDE 2 v5 6 22 TBRE
—==2 13 | vg TRE RRI
IOD6 8
—on 2 Y7 8 0 TRO
—==0 11 fvg MR
RRC
ol — TRC
1,3,4,5,6 @Y\ I—
2 F Vee J1
PORT_A
A\ ASYNCHRONOUS
U16A SERIAL
1489
< 3] RXC
\I S T <_ 5 TXC
1 0
N
5 . R1 ——<_ 9] GND
ad 5.1k
~T~ 50pF
1 v
5 A_TRE v
5 JP1
A_TBRE
. - LlJigsA JuMPERs | MODE
A_DR ‘ 13 DCE
5 2.4 DTE
A_OE 120r34 | LOOPBACK
5 A_FE
5 A_PE
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10D 15-0

/STATUS_RD_B
/DATA_RD_B

/DATA_WR_B

CLEAR

BAUD_CLK_B

NININANY

PI FUNCTION
OPEN PARITY INHIBIT
CLOSED | PARITY ENABLE
+5V U1 +5V
HD-6402 SBS FUNCTION
vdd OPEN 2 STOP BITS
I0DO 12 | cory TRl 126 I0DO CLOSED | 1STOPBIT
10D1 11 27 10D1
RBR2  TBR2
10D2 10 28 10D2
RBR3  TBR3
10D3 9 | RBR4  TBR4 [-22 10D3
IOD4 a 20 IOD4 cLs2 cLs1 BITS/CHAR
IOD5 RBR5  TBR5 Iooe
L1 RBR6  TBR6 |3t > +5V
IOD6 6 | RERO I8RO M3 IOD6 OPEN OPEN 8 BITS
IOD7 3 A TeRT a3 IOD7 OPEN CLOSED | 7BITS
8 8 RP2 F 16} CLOSED | OPEN 6 BITS
" 4| mrp TBRL b23 4.7k < CLOSED | cLoseD | sBITS
q PRR crl s RIGHT HALF
U9 16 1 srp hofo(1(2(3
74HC541 o |35 1 10 EPE FUNCTION
1900 Y1 Al 2 131 pE sBs (36 12 | —— |2
10D1 Y2 A |3 14 | ¢ cls 37 13 | —— |8 OPEN EVEN PARITY
10D2 v3 A3 |4 15 op Clei |38 14 | —— |7 CLOSED ODD PARITY
10D3 5 19 39 15 6
Y4 Al DR EPE —
10D4 14 6 22 ~—
IOD5 Y5 AS 75 221 TBRE -
Y6 AG TRE RRI
0D6 1o 5 25 N
lOD7 Y7 AT g ” TRO
Y8 A8 MR
RRC FL—e
G1 p—- TRC |40
1,2,4,5,6 G2 P12
E]_ Vee J2
PORT_B
A\ ASYNCHRONOUS
U16B SERIAL
1489 P2
4 o ? 0! ; <" 3] RXC
\I 8 8 3 ? <_5 TXC
1 a e———O 04—
13
5 15 R2 ——<_9] GND
Ll e 5.1k
~T~ 50pF
5 2 4 \/
B_TRE ~
5 B_TBRE =
5 U158 JuMPERs | MODE
B_DR 1488
5 4 1,3 DCE
B_OE | 2.4 DTE
5 B_FE 5 1,20r34 | LOOPBACK
5 B_PE Y oca
- ~T~ 390 pF
6
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J3

PORT_C
10D 15-0 12358 CENTRONICS
PARALLEL
u24
74HC273
:832 3 b1 Q1 -2 17| DATA_8
IOD5 4 b2 Q2 2 15| DATA_7
1OD7 Z{p3 Q3 -8 13| DATA 6
81 pg Qa 2 11| DATA 5
10D3 13 12
D5 Q5 9| DATA 4
IOD2 14 15
D6 Q6 7| DATA 3
10D1 17 16
D7 Q7 5 DATA_2
10D0 18 19
D8 Q8 3| DATA 1
/DATA_WR_C lZ 1 11 Lok
—1dcr
+5V
U26A U28A
74HC74 74HC04
10D0 2/p & ofs 1 <11 /ISTROBE
/STROBE_WR_C lZ 1 3 5oLk
L +5V
0 Qpf—= NI
0 6| RP5
= 1k
RP4
3.3k
_
L '\/\/\16‘ <19 IACK
U26B ‘
S 74HCT74 ‘
—
s |
4o g ol g’\/\/‘ﬁ‘ 21] BUSY
" FINAAE 23| PAPER_OUT
CLK AAN 4| IFAULT
A4 o Qpf— nNe ALL EVEN 10-26
GND
U33A
74HC08
INEGATE_ACK_C Z 1 14
) PORT_D
CENTRONICS
PARALLEL
u2s
74HC273
:882 3 b1 Q12 17| DATA_8
IOD5 4 b2 Q2 2 15| DATA_7
1OD7 Z{p3 Q3 -8 13| DATA 6
81 pg Qa 2 11| DATA 5
IOD3 13 12
D5 Q5 9| DATA 4
10D2 14 15
D6 Q6 7| DATA 3
IOD1 17 16
D7 Q7 5 DATA_2
IODO0 18 19
D8 Q8 3| DATA 1
IDATA_WR_D Z 1 11 4o
19 cIr
+5V
U29A U28B
74HC74 74HC04
10D0 2/p & ofs 3 <11 ISTROBE
/STROBE_WR_D lZ 1 3 5oLk
L +5V
0 Qpf—= NC
®) 6| RP5
= 1k
RP4
3.3k
_
S '\/\/\12‘ <19 IACK
U29B ‘
S 74HCT74 ‘
—
o)
4o & ol AAAT 31] BUSY
" EAAA 23| PAPER_OUT
CLK AAN 4| /FAULT
A4 o Qpf— e ALL EVEN 10-26
GND
U33B
74HCO8
INEGATE_ACK_D Z 1
q
u31
74HCT541
I0D7 18 [, A |2 5 D_ACK
10D6 17 3
IOD5 16|72 AZ =) 5
Y3 A3 D_BUSY
IOD4 15 5
IOD3 14| VA A4 = 5
Y5 A5 D_PAPER_OUT
10D2 13 7
IOD1 1o | Y6 A6 5
IODO0 T Y7 A7 B C_ACK
Y8 A8 5
C_BUSY
1 Gl O 5
ICLEAR Z G2 p12e—2¢ C_PAPER_OUT
u28C
/STATUS_RD_C&D Z 1 [4HC04
L 54 5 Z C_FAULT
028D
74HC04
L o 5 Z D_FAULT
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INTERRUPT
CONTROL

1,2,3,4,6

U3 +5V
INTCTRL
EPM7064
oDV 8 |
:882 DO Vce 3
D1 4] | 15
10D2 D1 Vce
_10D2 7| 23
10D3 D2 Vce
D5 24 | 35
D3 Vce
lOD4 26 | 03
lOD5 27| 2
IOD6 o8 Dg
/INT_EN_WR_0 1 10D7 D7
1 9 6
/INT_EN_WR_1 | MREG 0  INT BL_INT
/INT_EN_WR_2 1 | 11 MREG 1
12 | MREG 2
A_PE 2 2110
- 34 17
A_FE 2| 37 117
- | Al
2 1|~
A_OE 4
- aa |
A_DR 2 36 |7
- 43—
A_TBRE 2 40 | |7g
39 |
A_TRE 2 201710
2411 11
12
3 13
B_PE 6 |14
3 1; 15
B_FE 911716
3 17
B_OE 171718
3 12 |19 10
B_DR 12 ] =20 GND [~
3 13721 GND |22
B_TBRE 2541722 onp [0
3 23 GND
B_TRE
C_FAULT 4
C_PAPER_OUT 4
C_BUSY 4
C_ACK 4
D_FAULT 4
D_PAPER_OUT 4
D_BUSY 4
D_ACK 4
+5V u21 u20 p3
OSC 4.9152 MHz 74HCT4040
14 yop out FB— 0 ck QA 2 o~ o ; 2 Z BAUD_CLK_A
11 EN CLR QB [HL o ot—¢
Qc -2 o o>—¢
GND QD o o+—¢
QE 3 o o2—¢
QF [-2 o o=>—9
QG ‘1‘3 o of—¢
QH 0O Oog—%
Q| 12 O OT"
QJ ig o o —¢
QK O OT"
oL -t 0O o*=—¢
10
R3
4.7k
JUMPER | BAUD .
SETTING | RATE
1 | 153600 P4
g ggigg o~ o ; 3 Z BAUD_CLK_B
4 | 19200 O O3 1
5 9600 o 9071
6 | 4800 OG- {
7 2400 0 051
8 1200 Oo o1
9 600 5 Og 1
10 300 5 o9 1
11 150 5 O 1
12 75 071
o o1
O O—"
9
R4
SERIAL PORT 4.7k
BAUD CLOCKS
8

Title

D16 Serial/Parallel Interface Module

Size

Document Number
DE000004

Rev
1.1

Date:

[Sheet 5 of

Tuesday, April 26, 2005
2




P1 POWER DISTRIBUTION
BUS EDGE
CONNECTOR
+5v [1 = = ® - —¢ +5V
+5V [ 2 -
:gg g; 1 + C5 + C6 + C7 c12 c45
?L 10uF?L 10 uF $ 10uF?L 0.1uF$ 0.1uF
+12v [45 > * - - +12V (TO U15 PIN 14)
+12V | 95 >
+ C8 C10
GND 10 uF 0.1 uF
GND 3
GND 3
GND 3
GND 3
GND 3
GND 3
GND 3
GND 3
GND 3
GND 3
GND 3
GND 3
GND 3
GND 3
GND 3
GND 3 g7
GND 3
GND 3
GND ] [
GND 3
[+ o©o c11
N 10 uF T 0.1uF
-12v [47 > * S S -12V  (TO U15PIN 1)
-12v [97 >
—o o—9— +5V
RP2 [ 116 6] RP3
INTERRUPT 4.7k 4.7k
VECTOR
u23
S3 4 9 lonahoh3n4is 74HC541
1 £ 16 ! 2 AL Y1 18 10D15
2 | —— (15 31 vo 1z IOD14
3 =14 413 v3 |8 IOD13
4| —— |13 510 va |15 I0D12
5| —/— |12 6 A5 v5 10D11
6 | —— |11 7 A6 Y6 10D10
Z —T 10 8 A7 Y7 10D9
8 —T 9 9 A8 Y8 10D8
v & O—0—0- +5V 10 G1
.._JS.O Gz
RP3 6
4.7k
RP1 +5V
uz27 4.7k
S4 sl7lelslalzf2]n 74HC541 o
1| ——'l186 . 21 A v1 |18 I0D7 I0D7 9 \ A 16
2 | —— |15 31 vo 2 10D6 10D6 10’\/\/‘
3| — | 14 4 A3 v3 16 10D5 10D5 11’\/\/‘
4 | —— | 13 51 a1 va |15 10D4 10D4 12’\/\/‘
5| —— |12 6 1 A5 vs5 |14 10D3 10D3 13’\/\/‘
6 | —— |11 71 a6 v6 |13 10D2 10D2 14 |
7| —/— [10 81 a7 v7 12 10D1 10D1 115 [
8 | —— |9 9 |ag va |1 10D0 [
I0OD0 5 16
N ) T el i den
u18C RP2
74HC32 4.7k
/INT_ACKlZ 1 99 1
U34A 8 Z /INT_VECT_RD
74HCO00 ‘ 9
1
2
J5
+5V INTERRUPT
DAISY CHAIN
5 16
INTERRUPT R5 ‘ JIEO
DAISY CHAIN 2.2k U28F 3]
74HC04 u33c 6
1 74HC08 R7
13 12 9 N\ 470 / Q1
NEl [2 > NN q 3 AAA_D V 2N2222A
GND R6 U28E 10 13 3 N
3.3k 74HC04
12
' P1
N BUS EDGE
BL_INTZ 5 CONNECTOR
5V ———— < 77] /INTERRUPT
1,2,3,4,5
|OD ]_5_0 % ?23808 R8 10
12 | AN 470 . ﬂ Q2
11 2N2222A
IODO0 > o 5 13 1 Y2 Ny
D ¥ Q
/INT_EN_WR lZ 1 3 bolk 8
— N/C
o Qpft— N
U35A
74HC74
ICLEAR Z 1
INTERRUPT PRIORITY
AND VECTOR LOGIC
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2

10

12

13

U15C
1488

N/C
U15D
1488

N/C
u32c
74HC08

N/C
U32D
74HC08

N/C

v

N/C

N/C

uleC
1489

N/C

N/C

V-

ul6D

v 1489

u34B
74HCO00

u34c
74HCO00

u34D
74HCO00

SPARE GATES

N/C

N/C

N/C

REV DATE CHANGES

1.0 05/06/04 BASIC COMPLETED DESIGN

11 04/26/05 DRAWING CLEANUP AFTER DEBUG
NOTES: 1: ALL RESISTORS IN OHMS, 1/4W 5%

U22F

2: ALL CAPACITORS IN MICROFARADS
ALL POLAR CAPACITORS TANTALUM, 25V 10%
ALL NON-POLAR CAPACITORS CERAMIC, 50V 10%

3: DISCRETE COMPONENTS C1-C4, R1-R4 MOUNTED
ON COMPONENT CARRIER CC1

4. DISCRETE COMPONENTS R5-R8, Q1, Q2 MOUNTED
ON COMPONENT CARRIER CC2

~Nc ~Nc ~Nc ~Nc
D D D D
N N N N
om o0 o0 om
o o o o
B B B B

~
N
I
O
o
=

u30D
74HC32

N/C —129

N/C

N/C

N/C

N/C

+— 139 N/C
BV
[
uU35B
74HCT74
21p x ofFX— NC
11 5Lk
0 Q88— NC
Title
D16 Serial/Parallel Interface Module
Size Document Number Rev
DE000004 1.1
Date: [Sheet of

Tuesday, April 26, 2005
2




<
5
o

o . 74273
D7.0) > teur D[7.0] D o o
D1 D2 Q2
D2 D3 Q3
b3 D4 Q4
D4 D5 Qs
D5 D6 Q6
D6 D7 Q7
D7 o8 osl——
L—q cLrRN
Inel@9]  MREG_0 [_>—Meul CLK
OCTAL D-FF NP2 ors
Intcrl@3g 0 [Co—heur —
o D_l—
ntctl@34 11 e ‘ X
pliete AND2 ) OUTRUT | —— |NT Intctrl@33
Intetl@37 2 [Co—heur —
- = AND2
ntcrl@38 |3 [—heur 4D7
AND2
21 AND2
intcri@44 15 [ INeuT 4[)7
- = AND2
O —— E— D
- AND2
Intctri@43 |7 [o—eur 4{:)7
vee
o 74273
D! D1 Q1L
D1 D2 Q2
D2 D3 Q3
D3 D4 Q4
D4 D5 Qs
D5 D6 Q6
D6 D7 Q7
D7 o8 pory —
L—q cLrRN
Inerl@11  MREG_1 [_>—Meut CLK
OCTAL D-FF NP2 ors
intctri@4q 1§ [o—Weur ./
] D_l—
Intctri@39 19 [Co—teur ‘
2 iz )
Intctl@20 10 et —
- = AND2
R ——— 1
AND2
Intctl@4 | | 12 [o—eur 4{:}7
24 AND?
intctl@5 | 113 [ WNeut 4[)7
- = AND2
Intctrl@6 | |14 [ INPUT 4[)7
- AND2
Intctri@7 | |15 [o—INeuT 4{:)7
vee
o 74273
D! D1 Q1L
D1 D2 Q2
D2 D3 Q3
D3 D4 Q4
D4 D5 Q5
D5 D6 Q6
D6 D7 Q7
D7 b8 o8l——
L—q cLrRN
Ineri@13  MREG_2 [ >—Meut CLK
OCTAL D-FF NP2 ore
Intcri@19 |16 [—eur —
T D_l—
Intcri@1§ |17 [—WNeur ‘
i iz )
Inctl@17 |18 [o—eur —
- = AND2
Lo e 1 —
AND2
Intctri@14 120 [o—NeuT 4{:}7
el AND2
- = AND2
a0 L2z e D
- = = AND2
—

INPUT 4{37

Intctri@31 123

-DATA PINS- -POWER PINS-

Do 8 Vee: 3,15,23,35
D1 41 GND: 10, 22, 30, 42
D2 2
D3 24
D4 26
D5 27
D6 28
D7 29

INTERRUPT CONTROLLER FOR D16 SPIO MODULE

e INTCTRL
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