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DESIGNATION [ QTY DESCRIPTION
C1,C7-C14 9 | 0.01yF ceramic capacitors
C?52 gf7?c620 8 | 0.1uF ceramic capacitors
C3 1 4.7uF tantalum capacitor
C5 1 10uF tantalum capacitor
C16 1 0.047uF ceramic capacitor
J1 1 2x20 right-angle socket
J18 1 10-pin header
JU1,Ju2,Jus | 3 | 2-pin jumpers
R1-R8 8 1kQ, 5% resistors
R9 1 10kQ, 5%, 10-pin SIP resistor pack
R10-R13 0 Open
R14 1 220kQ, 5% resistor
R15 1 180kQ, 5% resistor
R16 1 100kQ trim pot
R17, R21 2 1MQ, 5% resistors
R18 1 100Q, 5% resistor
U1 1 Maxim MAX147BCPP
u2 1 Maxim MAX872CPA
U3 1 Maxim MAX393CPE
U4 1 Maxim MAX666CPA
U5 1 Maxim MAX495CPA
U6 1 74HCTO4
u7 1 Maxim MAX494CPD
None 1 PC board
None 1 Software disk, MAX147 Evaluation Kit
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gg
oooooopcOOO0ObOOOOO
gobogooooobo
gogbobooooboobgoboood
gobooooboodg
gobogoodooan
oboooooooooogd

g
PART TEMP. RANGE BOARD TYPE
MAX147EVKIT-DIP 0°C to +70°C Through-Hole
MAX147EVC16-DIP 0°C to +70°C Through-Hole
MAX147EVC32-DIP 0°C to +70°C Through-Hole

MAX147EVC16
goooooogo

QTY DESCRIPTION

1 MAX147 Evaluation Kit (MAX147EVKIT-DIP)

1 68HC16 pC Module (6BHC16MODULE-DIP)

MAX147EVC32
goooooogo

QTY DESCRIPTION

1 MAX147 Evaluation Kit (MAX147EVKIT-DIP)

1 80C32 pC Module (80C32MODULE-DIP)
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PARAMETER VALUE
SPBR 5 (1.68MHz)
CPOL 0 (clock is idle low)
CPHA 0 (data is stable on clock rising edge)
BITS 16 (when enabled)
DTL 4 (7.6pus delay used in internal clock mode)
TRO 0000 0000 1xxx xxyy (configure and start
conversion)
TR 0000 0000 0000 0000 (read data)
External clock: 1000 xxx0 (hold CS low).
CRO Internal clock: 1010 xxx0 (hold CS low; DT
delay after transfer).
CR1 0100 xxx0 (16-bit enable)
Received data, left justified, with one lead-
RR1 . .
ing zero bit
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PARAMETER VALUE
SPBR 5 (1.68MHz)
CPOL 0 (clock is idle low)
CPHA 0 (data is stable on clock rising edge)
BITS 16
DTL 4 (7.6pus delay used in internal clock mode)
TRO 0000 OOQ1 xxxx xyy0 (configure and start
conversion)
External clock: 1100 xxx0 (16-bit transfer).
CRO Internal clock: 1110 xxx0 (16-bit transfer
with DT delay).
RRO Received data, left justified
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InitADC:
LDAA
STAA
LDAA
STAA
LDAA
STAA
LDAA
STAA
LDAA
STAA
LDAA
STAA
LDD
STD

CLR
LDD
STD
LDD
STD
LDD
STD

BSETW
BCLR

ReadADC:
LDD
RTS

QSPI Setup for 16 bits per transfer

(KIT14716)

#(BipUniPin)! (ShdnPin) ; initially high GPT pins

GPTPDR

#(BipUniPin) ; GPT output pins

PDDR

#(CStol4d7) ; 1nitially high QOSM pins

QPDR

#(CStold7)! (SCKtol47) ! (DinTold7)! (DoutFroml47) ; QSPI pins

QPAR

#(CStold7)! (SCKtold47) ! {DinTold7) ; QSPI output pins

QDDR

# (CRBITSE) ! (CRCONT) ; 16 bit transfer, hold CS low between transfers
CRO

#%100001110 ; initial control word, with one following zero
TRO

SPCR3 ; disable halt mode interrupt

#58005 ; Master, BITS=16, CPOL=0, CPHA=0, SPBR=5 (1.68 MHz)
SPCRO

#50204 ; DTL=4 (7.6 usec)

SPCR1

#56000 ; NEWQP=0, ENDQP=0, Wrap to NEWQP, no interrupt

SPCR2

SPCR1, #$8000 ;
SPSR, #580 ;

start the QSPI
clear SPIF bit

RRO

MAXIN
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Evaluates: MAX146/MAX147

MAX1470 0 0000/000010

ObOOoooOodib. 80C320 0 UOOMAX1470 00000

80C32 Interface to MAX147
Read: clr Cs ; assert chip select

If a power-up delay is used...

mov a,control byte

orl a, #003h ; Power On, External Clock Mode

mov SPIout, a

call SPIOOTransfer ; start dummy conversion

setb Cs

(execute power-up delay)

clr CS ; interrupt dummy conversion
mov SPIout,control byte
call SPIOOTransfer ; send the start command

If internal clock mode is being used, wait until SSTRB is set

L1: jnb SSTRB, L1 ; loop while SSTRB is low
mov SPIout, #0
call SPIOOTransfer ; get the first 8 bits
mov data high,SPIin
mov SPIout, #0
call SPIOOTransfer ; get the next 8 bits
mov data_low,SPIin
setb CS ; negate chip select
clr [« ; shift data left
mov a,data_low
rlc a
mov data low,a
mov a,data_high
rlc a
mov data high,a
ret
SPIOOTransfer: ; simulate SPI with CPOL=0,
setb DOUT ; use DOUT as an input
clr SCK ; start with clock low
mov r2, #8 ; get 8 bits
loop: mov c,SPIout.? ; write bit on DIN output
mov DIN, ¢
setb SCK ; CLOCK RISING EDGE
mov c, DOUT ; read bit on DOUT input
mov SPIin.7,c
clr SCK ; CLOCK FALLING EDGE
mov a,SPIout ; shift left
rl a
mov SPIout,a
mov a,SPIin ; shift left
rl a
mov SPIin,a
djnz r2,loop ; repeat 8 times
ret

12
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DESIGNATION | QTY DESCRIPTION
C1,C2,C3 3 1uF ceramic capacitors
C4.C5 > 22uF, 25V radial-lead electrolytic
capacitors
Ce, C7 2 22pF capacitors
Cc8 1 0.01pF capacitor
C9 0 Reference designator, not used
C10-C14 5 0.1uF capacitors
D1 1 1N4001 diode
J1 1 40-pin right-angle male connector
J2 1 2-circuit terminal block
i3 ’ Right-angle printed circuit board
mount, DB9 female socket
J4 0 Open
Ju1 0 Open
Ju2 0 Reference designator, not used
Jus 0 Open
Ju4 0 Open
JUus 0 Open
L1 0 Open
L2 0 Open
LED1 1 Light-emitting diode
R1 1 10MQ, 5% resistor

e68HC1leL U U DO OO

68HC160 00000000 000000000000O0
0D00000O00O0@EVOOD)D000000000
000000000000 000000000000
0D00000O00MCe8HC16Z10 000000000
(CO)OD0O0O080000000O00QSP™MIOOODOOD
00000000000000000000000IBM
0000000000000000000000DCH
000000012V DC(yp)D0ODEVOIOOOOOO
00000000000000000000000000
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QSPIO MotorolaD OO OO0 0O

MAXIN

DESIGNATION | QTY DESCRIPTION
R2 1 330kQ, 5% resistor
R3, R4 2 10kQ, 5% resistors
R5 1 470Q, 5% resistor
R6 1 10kQ SIP resistor
SW1 1 Slide switch
SW2 1 Momentary pushbutton switch
68HC16 uC
U1 1 MC68HC16Z1CFC16 (132-pin
plastic quad flat pack)
u2 1 Maxim MAX233CPP
U3 1 27C256 EPROM containing
monitor program
U4 1 7805 regulator, TO-220 size
U 1 62256 (32K x 8) static RAM
U6 1 74HCT245 bidirectional buffer
u7 1 Maxim MAX707CPA
YA 1 32.768kHz watch crystal
None 4 Rubber feet
None 1 28-pin socket for U3
None 1 20-pin socket for U6
None 1 3" x 5" printed circuit board
None 1 Heatsink for U4, thermalloy # 6078
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68HC160 000000000000 ROO0O00
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obobopbooooooboiooooon
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68HC1I60 D000 D020x20 000000000000
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obOoooO0oobOoobOoobOooevODbOoOoOOOO
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01 O0OooooooonOoJs
PIN NAME FUNCTION

1 DCD Handshake; hard-wired to DTR and DSR
RS-232-compatible data output from

2 RXD | 68HC16 module
RS-232-compatible data input to

3 | ™D | g8HC16 module

4 DTR Handshake; hard-wired to DCD and DSR

5 GND Signal ground connection

6 DSR Handshake; hard-wired to DCD and DTR

7 RTS Handshake; hard-wired to CTS

8 CTS Handshake; hard-wired to RTS

9 None Unused

2. 4000000000000

PIN NAME FUNCTION

1-4 GND Ground

5,6 VPREREG Unregulated input voltage

7,8 VCC +5V from on-board regulator

9 RD Read strobe

10 WR Write strobe

11 7E000 Chip select for 7E000-7E7FF

12 7E800 Chip select for 7E800-7EFFF

13 7F000 Chip select for 7FO00-7F7FF

14 7F800 Chip select for 7F800-7FFFF

15 A00 Address bit 0 (LSB)

16 AO1 Address bit 1

17 A02 Address bit 2

18 A03 Address bit 3

19 EXTDO Buffered data bus 0 (LSB)
20-26 EXTD1-7 Buffered data bus bits 1-7

27 ICAH General /O port bit O (LSB)

28 IC2 General /O port bit 1

29 IC3 General /O port bit 2

30 OCH1 General /O port bit 3

31 oc2 General /O port bit 4

32 0C3 General /O port bit 5

33 0C4 General /O port bit 6

34 IC4 General 1/O port bit 7

35 MISO QSPI master-in, slave-out

36 MOSI QSPI master-out, slave-in

37 SCK QSPI serial clock

38 PCSO0/SS QSPI chip-select output

39 CLKOUT System clock output

40 PWMA Pulse-width-modulator output

MAXIMN
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03, e8HCleU LU UOODOODOON
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PIN

FUNCTION

00000-07FFF

Boot ROM (U3, strobed by CSBOOT)

08000-0FFFF

Shadow of boot ROM

10000-17FFF

User RAM (U5, strobed by CSO and CS2)

18000-1FFFF

Shadow of user RAM

20000-203FF

Internal standby RAM; 1kbyte

20400-7DFFF

Unused

7EOOO0-7E7FF

External chip select (J1 pin 11) (CS7)

7E800-7EFFF

7FO00-7F7FF

External chip select (J1 pin 13) (CS9)

7F800-7FFFF

(
External chip select (J1 pin 12) (CS8)

(

(

External chip select (J1 pin 14) (CS10)

80000-F7FFF

Not accessed by the 68HC16

F8000-FF6FF

Unused

FF700-FF73F

68HC16’s built-in ADC (not used)

FF740-FF8FF

Unused

FF900-FF93F

General-purpose timer module (GPT)

FF940-FFOFF

Unused

FFAOO-FFA7F

System integration module (SIM)

FFABO-FFAFF

Unused

FFBOO-FFBO7

Internal standby RAM (SRAM)
control registers

FFBO8-FFBFF Unused
FFCOO-FFDFF | Queued serial module (QSM)
FFEOO-FFFFF Unused
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4. esHCleU U D OOUODDOOOODU

AEADSgES CSBOOT | €S0 cs1 cs2 css Cs6 cs7 css cso | csi0
Oxxxx read L H H H H H H H H H
1xxxx read H H H L H H H H H H
1xxxx write H L H H H H H H H H
7EOxx read H H L H H L L H H H
7EOxx write H H H H L L L H H H
7E8xx read H H L H H L H L H H
7E8xx write H H H H L L H L H H
7FOxx read H H L H H L H H L H
7FOxx write H H H H L L H H L H
7F8xx read H H L H H L H H H L
7F8xx write H H H H L L H H H L
Vee gy LED1 GND —{ J1-1 J12 — GND
4 s .// G GROUND{ GND —— J13  Ji-4 — oD
o UNREGULATED 7V T0 20V £ VPREREG ——] J1-5  J1-6 —— VPREREG
vee O REGULATED+5V £ _ VOC ——{ J17  J1-8 —VCC
t INTEL COMPATIBLE READWRITE STROBES £ CST/RDIO —— 419 J1-10 [— CS5/WRID
L oo CS7/7E000 ——{ J1-11 J1-12 |— CSB/7EB00.
= CHIP SELECTS 3 G59/77000 ——| 4113 J1-14 |— CST0/7F800
CS6/i0BUFFER —12d OF { A00 —— J1-15 J1-16 — AO1
CS1/RDI0 —{ DIR U6 LOW ADDRESS BITS A02 ——{ J1-17  J1-18 —— A03
| 7AHCTA5 | EXTDO ——{ J1-19 J1-20 —— EXTD1
D08 —2{ A1 B1 8 ExTDo EXTD2 ——] J1-21 J1-22 —— EXTD3
009 —3 2 g2 [T exrmy 8-BIT BUFFERED BIDIRECTIONAL DATABUS {2 195 ios — exios
D10 —1 A3 B3 | — EXTD2 EXTD6 ——{ J1-25 J1-26 —— EXTD7
D11 —3 A4 B4 H3 — ExTD3
D1y —6] e pe [ Evrpa 101 — J127 J1-28 — Ic2
D13 ——1 A B6 —]3 EXTDS 8-BIT GENERAL 1/0 PORT 108 — J1-29° 180 [ OC
D14 —X A7 B7 H<— EXTD6 002 —— J1-31 J1-32 — 0C3
D15 — A8 B8 H1— ExTD7 0C4 ——1 J1-33 J1-34 — IC4
MISO —— J1-35  J1-36 |— MOSI
o HIGH-SPEED SERIAL INTERFACE(QSM/QSPI){ ok 137 i — pesoss
A CLKOUT —— J1-39  J1-40 — PwMA
1
L AAN-———— TSTVE
j\/\/\/\/\,/\/:SC BKPT/DSCLK
R . BKPT/DSCLK
5 — _ _
18?}5 W\ AT DS — J4-1 Ja2 |— BERR
RESISTOR VVV—— BERR GND — J4-3 J4-4 |— BKPT/DSCLK
—A\N\——— MODCLK
] GND — J4-5 J4-6 |— FREEZE
AR DSACK1 RESET —{ J4-7 J4-8 — IPIPE1/DSI
VVV= — DSACKD VeC —{J49 4410 — IPIPEO/DSO
— AN/ RQ7

01 esHCieO O OODOOODOO
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o VSSE
) 0.1uF
—F
‘ 0.01uF
—) |+
MISO —eo Voo
MOSI CS10/7F800
SCK CS9/7F000
PCS0/SS ————— . — S8/7E800
" = o —————————— CS7/7E000
8859888885833 £% ——— CS6/I0BUFFER
CS2/RDRAM
RXD CST/RDI0
20— lelelzlelalelololel ool 2B R[EE KSR s R 2l
e Libr - RRREE R R B R
2 z 828823k
2o BR [He—— CSO/WRRAM
A0 ——% ADDR1 FC2 [H3—— CS5AWRIO
A2 —2 AopRa FO1 [
vee —2-f vop voDE 23— vee
vsSE —22{ yssE VSSE [HZ— VSSE
703 —2 ADDR3 FCO [
A0 —Z41 ADDRY 0SB00T [H0——  GSB00T/RDROM
A0 —21 ADDRS pATAO 18— poo
A06 —2 | ADDRS DATAT {128
A07 —Z ] ADDRT paTa2 [
A8 ADDRS DATA3 P26
vssl §g vss VSS % vSsl
#09 —3% Aoy U1 DATA4 [0
A0 —L1 AppRi0 MOTOROLA DATAS {122~
A1l —22 1 ADDR MC68HC1671CFC16 DATAG [0~
A2 —33 ADDR12 DATA? [0
A13 —3H ADDR13 DATAB [ 13— D08
A4 —22 1 ADDR14 paTAg [2—— pog
381 Aoois vooe (#—— vee
321 Aoois sSE [ —— vssE
381 hoori7 DATAT0 f—— D10
21 Aooris DATAN [5—— D11
vee —p—0f VoD DATAT2 [#—— D12
2 vsse DATAI3 [E—— D13
22 { voa DATAI4 [2—— D14
VSSE o VSSA DATA15 0 D15
= 2 ron ADDRO (34— AQO
51 hoa DSACKD [S2—— DSACKO
=51 a2 DSACK] {—— DSACKT
=2 hons AVEC [BT—
B v ps BE—— oS
91 nons ey L
50 5..x 84
01 vRy SeSa, VDDE [¥—— vee
= ~—SERABA x
L 25E222 5,80l EEEEEs LRSS Be o o i
225025525258 EPE s sl EEREERRRES 255

51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83

P
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m

-
[
N
S
=
w
X
@
=<
<
7

L 2| 223 | QUSHE=33EEES > &
- = |52 |Z2SHpgs SRR g 2
Vee=—5 d c10 o TsEs =
10uH + 03 0.1uF ‘Eﬁ ==
. oo
OPTIONAL I}b‘\; (S
Vs
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vee
J3-8
XTAL 7f ' s
vee 37
RTS
S s T10UT |5 o
EXTAL R
vee
o —— 72N T20UT | 18
4
R1OUT RIIN
Ve AXD — < ! <33
U7 ™0
Sw2
RESET MAxror_ | 2 RzOUTo<} RAN1™® oo
ool lim  nol ey, o1
2 \ RESET [°- Sle ] ot
= GND 17 o J3-6
- o |2 = B ” V- 62- DSR
2y
_—I © G GND 331
— DCD
Swi <35
POWER GND
D1 JUS _—
N4001 2 i VSSE = —» 39
2 GND RI
- VPREREG L
K
78%05 cc 12 VDD
v
Un o ourf Vee G oPONAL 1 02
ul u
1+ 1]+ 2 2
L | e o 20V 12V oo
T?ZHF 2 E“ZZMF U3
20V
| 25V VSSE 1 2
—=GND
A0 10 /oo Lt D08 A0 10 Dao 1! D08
A01 9 2(1) |§01 12 D09 A01 9 ﬁ? D81 12 D09
” A2 Sk psg 02— D0 02530 270256 bo2 (230 N
1 ) A04 6 A 1/04 16 D12 g, A04 6 A DQ4 16 D12 =5
D00 —AAA— RESET A5 5] e /05 D13 TR A o5z D13 <
= A06 4 26 1/06 18 D14 = A06 4 A6 DQ6 18 D14
=l AR A yo7 [le___DI5 S fars DQ7 [1__Di5
R SNAB 25, SNAB 5],
10 A9 2] o A0Y ot ] 0
D09 —AAA— RESET A8 24 At vee M8 2 ato vee
A2 2 f\}; A2 ﬁ];
A3 6] i A1Z 2| i3
AL 1] iy c12 C11
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CS2/RDRAM —Z2q OE — GND CSBOOT/RDROM —ﬁz 0E L GND
CSO/WRRAM —=2Ld WE ) 24 CE
a4 =10 [O OF— vee
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DESIGNATION | QTY DESCRIPTION
C1, C2 2 15pF ceramic capacitors
C4, C5, C6, C7,
C8, C9, C10, 9 0.1pF, 50V ceramic capacitors
C11, C12
C3,C13, C14 3 22yF, .16V radial electrolytic
capacitors
D1 1 1N4001 diode
J1 1 40-pin right-angle male connector
J2 1 DB9 right-angle socket
R1 1 620Q resistor
RS1 1 10kQ 10-pin, 9-resistor SIP
SW1 1 Power switch
SW2 1 Reset switch
IC1 1 80C32
IC2 1 MAX233CPP
IC3 1 27C64
IC4 1 74HCT573
IC5 1 74HCT139
IC6 1 74HCTO8
IC7 1 74HCT245
IC8 1 62256
IC9 1 78M05
IC10 1 MAX707CPA
Y1 1 11.059MHz crystal
None 1 2-pin power connector
None 1 28-pin 600-mil socket for IC3
(the EPROM)
None Rubber feet
None 1 3.00" x 5.50" PC board
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ADDRESS RANGE (HEX) ENABLE SIGNAL
0000 0 3FFF ROM
4000 0 BFFF RAM
C000 O CFFF CS0
D000 0 DFFF Cs1
EO000 0 EFFF CSs2
FO0O0 0 FFFF CS3
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PIN FUNCTION DESCRIPTION

1-4 Ground

56 Pre-regulator input

7,8 Regulated +5V

9 RD Read strobe

10 WR Write strobe

11 CSO Address C000-CFFF

12 Cs1 Address DO00-DFFF

13 CSs2 Address E000-EFFF

14 CS3 Address FO00-FFFF
15-18 ADDRO-ADDR3 Lowest 4 bits of address
19-26 DBO-DB7 8-bit data bus
27-34 P1.0-P1.7 8 bits of port 1
35-40 Reserved
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