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Figure 2. 80-lead, Thin, Quad, Flat Package

Figure 1. 52-lead, Thin, QGuad, Flat Package
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| Flash
- 64K Flash
- 16k Flash . EEPROM EEPROM
- Flash (IAP)
| SRAM
- 2K SRAM RTOS,
| PLD
- Flash SRAM
- 8032 64k
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| PWM
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- 8
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- FASHLINKTM PC
|
|

www.icbase.com 1




gooooooooooooao
O0OO0O0O: 800-8808051 P&S INFORMATION

NEER

- PLD
[ |
-52- TQFP
-80- TQFP 8032 / /
1. UPSD32X X
Part | MO | S9¢ | cram | Macrs | 1O | Pl | Timer | uaRT e 1292 | oo sk | vee | e | pins
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2.80
Part Pin | 3,340 | pin to, | 0wt e
e Basic ARermate
A . % o Edﬂ?il;:ﬁieﬂaﬁddmu Doara bus A1
.1 A0 i o Multiplexed Address/Data bus AQTO
.2 AL 18 W | Multiplesed AddressData bus A2T2
F0.3 arm o [ Multiplanad AddressData bus 4303
0 ADd di 1) Multiplessd AcddressData bus A48T
F0LE 05 43 [ Multiplaxed Address/Data bus 45D
Wik AL a3 B | Mulliplexed AddressData bus AGTS
.7 AT 47 2 | Multiplesed Address/Data bus A7TF
1.0 T2 52 [fn] [wanesaal 1O port pin Tirmssr 2 Coand ingal
9.1 TZzEX 54 I | Gensgal i port pin Timsar 2 Trigger inpat
.3 Rzl 56 (L] Ganegal 1 port pin d LART Racahse
I TeDz 58 o Ganaral 'S port pin d UART Tramsmit
1.4 A0 ] ] Ganeral 1O port pin ADC Channs O inpun
.5 AOGA B [a] Gansral 1'C port pin A0 Channsd 1 inpui
1.6 Al 1 ) Genesal I port pin AL Chanid 2 inpan
Iy A fil [ Ganeal 1D por AL Channal 3 inpui
i A8 51 I | Esternal 5 AR
P2 4 g 53 L Estarn ross A9
2.2 Al 55 W E 15, Ardddress A0
P g A1t 57 (L] g’?ﬂ Bais, Address &11
Fa.0 Fal 15 Ig [eneanl IO port pin UART Racehs
3.1 Txl Iy | Sansral 10 port pin U&RT Trans mit
£ 3 T Generl ' port pin .I-l;::';rt{l inpL NMimes gale
P2 INT4 Genesal 1D port pin .'::;:LTJT* 1 inpuf limert gale
T34 Ta A0 I | Gensgal IV port pin Counber 0 ingar
a5 T 42 L] General I'C port pin Coumnbesr 1 rpul
P36 Zhat 44 1 | Genseal VO port pin 132 Bus senal data 10
a7 SCL1 a6 W | Genesal VO part pin 132 Bus chack 10
P chaz 33 b | Genesal VS port pin .I.?;-:::;::HIM 10 for DD C
R = B £ [ Ganeaal 1 port pin 1% clock 10 for DOC inierlacs
Faz WEYHC k1 [ Ganaral 'S port pin WEYNC inpud for DO indarface

www.icbase.com




goboboooooboobooooo
gooo:.

800-8808051

) Signal ) Funstion
Paort Fin Fin Ho. | InDut
Hame Basic A lernate
Pas | Peme | 27 0 | General KO port pin ﬂu':‘rjﬁ"‘"""*h”‘d‘m““
P44 Pk 25 W | Genaral KO port pin imﬁ:ﬁw"tr‘”m‘hﬂ"’"
P— -
pas | Pwmz | 2 | 10 |Genersl vO ponpin e R e
) - E-bil Pulse Width Modulat
P45 AT ES 19 U0 | General KO port pin canput 3 Y =
- E - E 16-kit Pulss Width Mockilation
Pal.7 s 18 L] Clersral VL poat pin canput
USE- 8 o JUsB 1D
LSEs 1 o JUSE 1D
AVEEF L] [¥] Ralsrance Vollags mpud b ADC
RO &5 ] Raad signal, sxtermal bus N
WirtH &2 =) Wirne signal . eatarnal bus
PSEN &3 O PSEM signal. extarnal bus
ALE 4 o Adkdress Lalch signal, exe e
RESET 5 | Bictive kow ress Inpul
P
XTaL 44 |
ATala 48 [}
Pag 35 LK}
Pad a4 L}
PAZ be LK}
FPLL W =l
Pas 28 T X varal VO port pin 21. F‘II:E' ;;:‘,':"'EI oullpus
2 VOl 3. Larched Address Oul (AQ-AT)
Pad i} Iﬁ\I CGararal L) pot pin 4 Peripheral K0 I
Pas 24 Genaral KD poat pin
PéE * I:I Geraral 10 port pin
Paz b3 0 | Genaral PO port pin
FB0 & L] Geraral 0 pont pin
FE1 TH L] Genaral VO port pin
P FL] L] Gerwral VO poat pn
FEs 74 0 | Genaral PO port pin 1. PLD Macro-cell cuipugs
.- - — 2. PLD imputs
FE4 T3 10 | Genaral KO port pin 2 Latched Address Ot (A0=47 )
FE5 72 I | Gensral VO por pin
FEr &7 L] Gl VO poat pin
a7 (=5} (Ei] Genaral PO port pin
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i Funstian
Port Fin ?‘IE"H:I Pin Ha. | InfGut Basic Altarmate
PCO THS ) 1 | General 10 part pin
i Lk " - Lsnaral I part pin 1. PLD Macro-cell ousputs
P WETEY i5 143 Ganaral VT part pin 2. PLD inpan=
PCa TSTET | 14 W0 | General 1O port pin 355 'ﬁ;ﬂ AN O (N N
PG4 TERR g 153 | General VO part pin 'Ir rﬂﬁﬂ* l;l:—_;:?fr:_r- Tr[EIhTFEi':-'
PCs T4 T 1 | Genaral 'O port pin %, SRAM batterg=on indicador
PR TDes i 10 JGenaral 1O port pin iss.
PCr = 13 | Genaral 'Ok part pin
i LERN ]G ] | tanaml I port pin > Ciek fuu ta PLD and APD
P2 oo 1 VO |General O port pin g EH.:;'- I:jlm ta PED Module
Wi 12
Wi 50 &
e 13 é
G ] /
GMD 62
MC 1
[ H 7 Q
[ ™ &
Q. N
52 1/O QO
UPSD32X X 52 80 .\
[ | 0 P0.0-P0.7, / ADO-AD7
n 2 P2.0-P2.3, OQS-AH
n A(PAO-PA7)
n D(PD2)
n (RD,WR,PSEN,ALE)
5 3V 2K, 5V 7.5K)
[ | 4 PWM
UPSD32X X 8032 64K 64K .
8032 ) . FLASH . FLASH
FLASH (512K) FLASH (128k) o
Flash , o 64k
o PSD Flash . 8032 ( Do
256 RAM . SFR 256 RAM 128
www.icbase.com 6




goooooouooooogo
OO000: 800-8808051

SHEES
’)n.mf_.h.

P&S INFORMATION

. PSD 2K o
4,
WAIN
H.asH
ENT. Rapd
INT.RaM  SFR !_'lgcr!:':::ﬁhl
255 Frh]
EECORARY
FLASH Inchinacd Ui
120 E D L I 0 [ P T HEE
R —
1&F
HIKH IGEKE Wichrasd
r.1'\-l:-rl
o | Bddemsing . X
| |
nierredl HaM 5 poceE semal Hal 5
@ ALEET:
:Q'
(PC) , %) , B (B) , (SP) ,
(PSW) , (RO-R7) DPT& ).
. 5
: Accumulator
B Register
Stack Pointer
| PCH ] PCL | Program Counter
Program Status Word
General Purpose
Register (BankD-3)
[ DFTRIDFH) | DFTRIDPL)| Data Pointer Registar
AlDBESE
8 b b b o B

16 o
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6. BA 16
I B [ A |
[ a 1 !
Two 8-bit Registers can be used as a "BA" 16-bit Registers
AlDGE3T
B . B 8 b b N o
. 8 ; .
( P 0000h 007Fh . SP
) ( ), ) o7h 07h 7Fh.

Stack Ardada0n-TFR)

bit 15 biag bit 7 bit 0
[ & [ s |

N L.
Watdware Fixed 00h-7Fh

SPStack Paointer) could be in 00h-7Fh

AlDBE38
. 16 8 , PCH PCL.
. : (PCH:0FFh, PCLL:OFEh) .
. (PSW) , , CPU
RAM (00h 1Fh: 0 3 ). PSW 8 . . .
(BCD ) . . . . .
[ CYI. CPU ALU ,
[ ACI. , ALU 3 , ALU 4 ,
[ RSO,RS1]. RAM (00-07H: 0 , 08-OFh:1 , 10-
17h:2 , 18-1Fh:3 ) .
[ OV]. : : 1.
+127 (7Fh)  -128 (80h) . CLRV .
. (BIT) 6 .
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[ P]. 1 . 1 ,  P=0,
P=1
RO-R7.
8 DPH DPL 16 o
8. PSW( )
MR LER
paw | CY] ac|FolRsiREn) V] | P | Resst Valus ooh
Cawry Flag J I_ Panty Fag
wumllary Caery Flag Bt ral ammgned
Gesresral Pupoas Fleg - Crpae] ks Flag

|:-|_|:.1.-| Frarin Sl F Lt
o st Banked -3 <z )
Q B
Flash . 128K ( @ ) Flash 32K Flash
. Flash PSD Q, \ Flash

, CPU 0000h e Q.Q.

CPU s Q 0, 0003h.
0, .\
8 : V 0 0003h, 0 000Bh, 1 0013h,
1 001Bh o oé , 8 o
9.
-
w\h

r— 008Bh

Intermpt | - *

Location | —m DD13ht

yies
— ] Qo0Bh
L — - 0003h
Resat —m 0000h
AlDEE40
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NEER

4 : 256 RAM, 128 (SFRs)

. 256 RAM (SRAM-DDC) PSD 8K  (XRAM-PSD) .
RAM

: 8 , RAM 0 31 . .

32 47 16 : 128 . 256 RAM

XRAM-PSD
PSD 8K XRAM-PSD, PSDsoft : DPLD (PLD )
- XRAMPSD , . C PC2

128 255 @515 .
.16 Q/Q. .

Oh 8h . 80h
3.
Oyim Azl renn Eyln Adcrans
fn Hunaber irmal i Dpisriad
w |in Hen sl eomali
FFh 215
llrg Iut
] F | Th | T 70 ) TH Al | TR | &

g m7 | | Ta|ma|n | m| e
é o[k [k [o0 [ec [ e | en | oo | 0w | a

Fam ol 4 | i #i [¥] Fx]
oih | oF |of |aD =€ el |=a |20 | za | i
Sih d %) i i I%
2Fh JAF | 4E |40 | 4C 4B | 48 | i | 48 | £
Bh | & ifi | 4 dd | 4 & g | i
W% |3E |30 JoC | 38 | Ba | = o | =
P - =T i 1 -]
= F =1 B 2 | A -] T
41 = | 24 | &F - | 1 1 b

auby | oF | 9E |10 oS fAB | 1A& | dm | 1e | w8
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puPSD3200

10.

Program Memory

e

3Eh 04

—a A

AlDEE

D)
RAM) o

mov A,3EH;A<--RAM(3E)

11.

RAM

Program Memory

e

4ch (i

H1 55

)

AlDEs42

(2>

DPTR.

RO Rf,
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mov @R1,40H;[R1]€--[40H]
(3 )
, RO R7, ( 3 ,
RO--R7) . : .

mov PSW,#0001000B; 0

mov A,#30h
mov R1,A
(4
(5
mov A,#100H
3.
ACC DPTR Program Memaory
=
[ S.Th [ 1;:31 | N
' w1 - 3Eh
w
AlOEE43
(6>
o 16 (DPTR POC) ; )
mov ¢ A,@A+DPTR
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4.
Mremonic Oparation Addraseing Modeg
LhiF 2] 8 Hisgj ki
ADD A b A=A os cbyles X ¥ b X
ALLE: A cbylgs Az A 4 chyles+ L X X % X
SUBE & <kt A=A =cbyle= =0 X ¥ X X
MG LR Accumulator only
NG <bsies e P K I ¥ I ¥ |
INC DFTH CFTR = DPTH & 1 Diata Poinber only
DEC A=8-1 Becumidator anly
DEC <byte Biftece = il — 1 R
RALIL ag Ba=BuaA Accumudaior and B anly
oy AR E'f'==r_|1r::|||'ﬁﬁ BBI| Accumadaior and B anly
& & Decimal Adpust @rtmlm anily
&)
4 , Q& <byte> .
ADD A, <byte> @
ADD a,7FH( ) é
ADD A @RO( ) Q-
ADD a,R7( ) Q.
ADD A #127( ) O
| R .
INC ) 16 év o 16 ) ) 16
MUL AB ) AO B , 16 B A o
DIV AB ) A B ) , 8 A, 8 B.
, DIV AB ) “ 7 o
DIV AB o , 2n n DIV
AB A B . DA A BCD
. BCD , ADD ADDC DA A o BCD .
DA A BCD . DAA BCD
www.icbase.com 13
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5.
Addrassing Modes
Mnzmonic Oparation o — Reo. —
AML A, =byta: A= AL AND, <bytes X X X ¥
AMNL <byte= A A= <byte= AND. A X
AML =byte= #data A = =byte= AND. #data X
DAL A <bytas A=A OR. <byte= X X X X
ORL <byte= A A= =byte= OR. A X
ORL <byte:= #data A = <byle= .OR. #data X
¥AL A, <byto= A=A KOR. <bytes X X X X
¥AL =byte= A A = <byte= XOR. A X
¥XRL =byte= #data A = =byte= XOR. #data X
CRL A A= 00h Accumulator only
CPL A A= NOT. A Accumulator only
RL A Rotate A Left 1 bit ;:r_.|nL|IatD|' anky
RLC A Rotate A Left through Camry _Accumulatcu' only
RR A Rotate A Right 1 kit ’ Accumulator onky
RRC A Rotate A Right through Canmy v Accumulator only
SWAP A Swap Mibbles in A Accumulator only
5 uPSD3200 o (AND, OR, OR, NOT) ,
) A 00110101B 01010011B AND( ) )
» ANL A,<byte>, 06840001B. <byte>, 5
. ANL A <byte>
ANL A,7FH (
ANL A, @R1 (
ANL ARG (
ANL A#53H (
; . : XRL <byte>, #data ;
»: XRL P1,#0FFH. ) )
A o (RL A, RLC A, > A
o ) ) . SWAP
A A 4 ) BCD o : A 100
) BCD
MOV B,#10
DIV AB
SWAP A
ADD A,B
10, A 4 . B ,» SWAP ADD A
www.icbase.com 14
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4 , 4 .
6.
Mnemonic Operation Addressing Modes
Diir. Inel. Reg. Imm
MO A =sres A = =EICs X X X
MO =dest= A =dests = A X
MOV =dast=, <src= zfest= = asrcs X X X
MOW DPTR #datalé DFTR = 16-bitimmediate constant
PLSH =src= ING SP; MOV *@ 5P =src=
POP «dast= MOV =dest=,"@ SP"; DEC 5P
XCH A =byte= Exchange contents of A and <byte= X
XCHD A, @Ri Exchange low nibbles of & and @Ri
RAM. 6 )
. MOV <dest>,<src> A RAM
o , 128 RAM , o » MPSD3200
) RAM, . PUSH ) o
PUSH POP ) ) SP o
) RAM 128 ) o
16 MOV ) )
(DPTR) .
XCH A,.<byte> A . XCHD A, @Ri )
4 o XCH XCHD ) 8 BCD o
8 XCH ) BCD A )
» A o ) MOV ) 14
) XCH 9 ) ) o
9 XCHD BCD o , A )
7. BCD ( MOVs: 14 )
2A | 2B | 2C | 2D | 2E | ACC
MOV A 2Eh ool 12 | 34 | BE | TR T8
MOV 2ER2DR | 00 | 12 | 24 | B8 | &6 | 78
MW 20h2Ch | 00 | 12 | 34 | 34 | 56 | 78
WMoY 2Ch2Bh | 00 | 12 | 12 | 34 | 56 | 78
MOV 2Bh&0 oo | oo | 12 | 24 | 86| T8
) R1 RO, 4 BCD o ) )

www.icbase.com 15
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,  2EH, o ) 2DH, - CINE ( )
) , o LOOP CJNE, R1
2EH. 2DH. 2CH. 2BH. , , 2AH., , 2AH 0,
A,
8. BCD ( XCHs: 9 )
28 | 2B | 2C | 2D | 2E | ACC
CLR A oo 12 ] 34 | 56 |78 | 00
XCH  A2Bh oo | oo | 34 | 56 ] TR 12
XCH A2Ch oo oo |12 |56 ) 7E ] 34
XCH  A2Dh oo | oo |12 | 24 | 78 | 56
XCH  AZEh ool oo |12 | 24 | a6 | T8
9. BCD @
aa | 28 | %@zn 2 | acc
T R1.#2Eh oo 12 56 78 XK
WO RO, #20h0 o0 | @ 4 56 78 0K
loop forR1 = 2Eh Q
MO A@R1 < 12 a4 5E 78 78
KCHD A @R0D an 12 34 58 7a 75
SWAP A oo 12 a4 58 78 &7
AT @R A Q o0 12 34 58 &7 &7
DEC R1 % oo 12 34 58 &7 67
DEC RO V oo 12 a4 58 &7 &7
CMJE R1 .s%P oo 12 34 58 &7 67
loop forR1 =200 o0 12 38 45 &7 45
loop forR1 =2Ch oo 18 23 45 &7 23
loop for R1 = 2Bh os il 23 45 &7 13
CLR A o8 01 23 45 &7 L
KCH A 28N oo m 23 45 &7 08
10.
Address Width Mnemonic Operation
8 bits MOV X A, @ Ri Read external RAM &@Ri
8 bits MCW X @ Ri A Read external RAM @Ri
& bits MOVK A,@DPTR Read external RAM @ DPTR
16 bits MOVE @ DPTR,a Read external RAM @ DPTR
www.icbase.com 16
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RAM. 10 o o
, @Ri, Ri RO R1; , @DPTR. RAM,
16 b 2 8 b b b 8 b
2 o
RAM, A o
11. (2?2
Mnemonic Operation
MOVC A @a+DPTR [ RS PRI memen
MOVC A, @A+PC Read program memory at
11 o
MOVC “ oo M MOVG 256 , 0 255,
A, o
MOVC A,@A+DPTR
A. MOVG (PCO
’ b ° b A’
MOV A, ENTRY NUMBER
CALL TABLE
“TABLE”

TABLE: MOVC A,@A+PC
RET

RET ( ) ) 255 ) 255, 0, MOVC

, PC RET o RET o

17
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12.
Mnemaonic Operation
ANL Cbit C=A.AND. bit
ANL C./bit C-C.AND. .NOT. bit
ORL C,bit C-A.OR. bit
ORL C, it C-C OR. .NOT. bit
MOV C, bit C - bit
MOV bit,C bit= C
CLR C c-0
CLR bit bit = 0
SETB C C=1
SETB bit bit = 1
CPLC C=.NOT.C
CPL bit bit = .NOT. bit
JCral Jump if © =1 nd
JHE ral Jump if Cr="0
1B kit rel Jum AT N
INE bit,rl A i bit = O
JBC bit,rel mphif bit = 1: CLR bit
pPSD3200 < ) 0 RAM
SFR 128 o )
) , 1, 0,
0 00h 7rh 128 , 80h FFh SFR 0
MOV C,FLAG
MOV P1.0,C
, FLAG 128 SFR . IO (
1 0, FAGL 1 0. PSW
C ) ( CLRC Do PSW
ANL ORL , XRL ( ) 0

b b

C =bit 1 XRL bit2

MOV C, bit1
JNB bit2, OVER
CPLC

www.icbase.com
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OO00O0O0: 800-8808051 P&S INFORMATION
OVER: ( )
, bit1 C, bit2=0, C o ) bit2=0, bit1 XRL bit2
=bit1. ) bit2 =1, C o ) o
) JNB ) ) 1 (JC,JB,JBC) )
0 (JNC,JNB) o , bit2 ) bit2=0, CPL C
1, JBC C o
. PSW ) o
PC o , , =128 +127 o
13.
Mnemonic Operatioh
JMP addr Jupap '-u:clclr
JMP @ A+DFTR Jm'ug W ADPTR
CALL addr gl Subroutine at addr
RET _FEIle from subroutine
RETI Return from interrupt
MOP S Mo oparation
13 “JMP add” ) )
SIMP,LUIMP  AJMP, . JMP ;
( ) . SIMP )
SJMP -128 +127 - LJMP 16 o 3
) o 64K . AJMP
11 o 2 ) ) 11 3
) 11 8 . , 1 PC "1 , 5
o ) AJMP 2K 0
) ) 16 o
“ 7, JMP @A+DPTR o )
16 DPTR A o , DPTR o ) 5
) 0 4 A.

MOV DPTR,#JUMP TABLE

www.icbase.com
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/I

’C)TJ,‘EEE

P&S INFORMATION

MOV A,INDEX_NUMBER
RL A
JMP @A+DPTR

113 »”

RL A (0~4) 0~8 , 2 o
JUMP TABLE:
AJMP CASE 0
AJMP CASE 1
AJMP CASE 2
AJMP CASE 3
AJMP CASE 4
13 “CALL addr” ) LCALL ACALL,
CPU - CALL )
), . LCALL 16 , 64K
. ACALL 11 ) ACAL L 2K
) ) 16
RET ) CALL
RETI . RET RET : RETI )
o RE ) RETI RET o
14,
Addressing Modes
Mnemonic Operation o — Reo. —
JZrel s Jumpif A=0 Accumulator only
JMZ ral Jump if A= 0 Accumulator only
DJME =byte:s, ral Decrement and jumpif not zaro X
CJIMNE A, <bytes rel Jump if A # <bytes= X
CJIME <=byte= #data,ral Jump if =byte= = #data X X
14 pPSD3200
) -128 +127 o )
16 . PSW
) “« 7 ) JZ JUNZ o
DJNZ C ) N s N )
DJNZ ) » N=10:
MOV COUNTER,#10

LOOP:(begin loop)

www.icbase.com
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(end loop)

DJNZ COUNTER,LOOP
(continue)
CJNE ( ,
R1 2AH. R1
6
13,
P1 P2
» CPU
¢ 13
4 (84).
MOVX
. 13

) , 9 .
’ ° 9 ’ BCD ,
2EH. , R1 , , R1 2AH.
1. ’ 0.
, S1 S6. SC-MOD .
. WPSD3200
1 (SO . .
6 (S6) .
° MOVX i
MOV X i
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P&S INFORMATION

13. uPSD3200

(3L : Sy B3| G SN %A &b F3p A B 95 B8 Bt
Heyer]
£ F) |

e vt

N ERCNERERE
. -t Oy st 1 BN A

st]ulﬂtﬂts;;u

T F-bepte 1 cytla naimaction, t4., AR A WAL

[ B d Pead s s b
v

; ) !

T % {5 (K= [eaiw [0 [&) |5 L_?:T#a-s

£ 7-trath, -6 3o Irthraction a.q,, B QTR

¢oad o @ N mmﬂam gt
F A rod wevt © {Esteh AN
( rdigenrdy: | g Ry g E i
— ‘ Ao | !

N N S e e e PR e R R
I,L'P“"—I ! R RTH J

. mbvi £ byke, 2-cyele)

N v
P A =R Y MY

HPSD32 X
uPSD3200 : MCU PSD . MCU
8032 ) . PSD 8032CPU
o , /10 ) : 16 PLD. A, B, C,
D /o , MCU 0~4 . PSD CPU

(A0O~A15, DO~D7)>

(RD_, WR_, PSEN_, ALE, RESET ) . PSDsoft
PLD, PSD
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14. yPSD32 X X

|| AR mange || e
[
— _I
o ]|
i | p -~

Chansel Fotai|
5
TUATe A Chain LYo 40T

internge | [[EEATSRAN) T

ML ODULE
¥
G Ex o
Al-#1 5
FIO.FGEN EO-07 [ Resel
WAL
PECMODULE
126ED
L1 3Kn 15KE =T}
Datcdo LD | | Mmen Hash Sewodssi( | cAaM || iietfses
! ; i a
LY

Fon .,
Pail O il
.IT.:EF'LDID I = Fi
Q MO

MCU .\Q

PWM
(LVD )

12C

I/0

15 (SFRD o )
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15. SFR
Fa FF
Fo B! F7
E8 uista' | uen | ucono | ucont | uconz | usta | uapbr | ubRo EF
E0 acct | uscL bt | ubTo E7
D8 | stcont | S1sTa | sioar | s1apR | secon | szsta | separ | szapm | OF
DO psw! | S1SETUP | sesETUP ramBUF | pocpar |oocaor |ooccon| o7
ce | Ttecont | Temon | mezL | Reed TL2 TH2 CF
o P41 c7
Ba Ip1 BF
B0 pat | pscLoL | psclod | pscuic | pscLin IPA B7
A8 = PWMaH | PwmaL b WDKEY AF
AD pat | PRNCO L Pwmo | Pwmt | pwmz | Puade) worsT [ iEA A7
a8 SCON | SBUF | SCONZ | SBUF2 3 aF
a0 Py P1SFS P3SFS | PASPONGASCL | ADAT | ACON o7
a8 rcon' | tvop TLO TL1 oY | TH aF
a0 Py’ sP DPL DPH |-_ PCON a7
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16. SFR
SER . Bit Ragister Name Resat
Aeldr Reg Mam - 5 : 7 3 . ; 5 Value Comments
a0 PO FF Part O
23| sp o7 Stack Ptr
a2 DPL 00 |Data Ptr Low
g2 | DPH po | DataPtr
High
87 | PCON SMOD SMOD1 |LVREN GF1 GFO PO IDLE 00 | Power Ctd
_ _ _ _ | Timer ! Crtr
a8 TCON TFA TH1 TFO TRO IE1 T4 1EC ITO Wi} Contral
Timer / Cntr
20 1 TMOD Gala T (i MO Gate CiT i8] M0 oo Maodea
Control
a4 TLO 00 JTimer O Low
8B TLA & o0 JTimer 1 Low
ac THO 00 JTimer O High
an THA 00 JTimer 1 High
an P1 FF Paort 1
& Port 1 Select
a9 P15FS P17 P156 P135 FP134 @ oo - = )
Register
e
o3 | pasrs | scL SDA 0o H';elaif;?;?n
QE\?
. B ) o an |Port4 Select
o4 | P4sFs PAS] PaSE | P48E | BAge | P4s3 | Pas2 | P4st | Paso | oo [Tp n o
@ 8-bit
a5 ASCL 00 |Prescalerfor
i\ ADC clock
o6 | apar | apar7 A@Aﬁ apat4 | apaTa | apatz | apati | apato | oo ’“‘F?g%ig‘;'fl_‘"
o7 | acon @ ADEN anst | apso | apst | apsk | oo ’“‘%‘é;:['yl!t"
Sarial
a8 | SCON SMO Shi a2 REM TES RE& Tl RI oo Control
Register
] SBUF 00 |Serial Buffer
oa | sconz | smo st | smz | Ren | Tee | mBe | TI TR é:}dﬂggi':rgl_
- | 2nd UART
9B | SBUF2 Y Isarial Butfer
AD P2 FF Paort 2
an\."r'."l
Al PWMCOM WML PWHMP WME | CFG4 | CFGR | CFG2 | CFGA CFG0 oo Control
Palarity
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Bit Register Name
5FR N Resat
Aeldr Reg Mam - = = 7 3 ; ; 5 Value Comments
WD
A2 PO 00 | Output Duty
Cycla
P
Al P o0 | Output Duty
Cycla
W2
Ad PWI2 00 Output Duty
Cycla
PR3
AL | PWM3 00 | Output Duty
Cycla
a6 | worsT 00 ‘*‘*‘GF[E;EE:UE'
- p - Interrupt
o L = o0
AT IEA EDDC Es2 EIZC EUSE 00 lenable (@nd)
__ ~ . Intermrupt
AL IE Ea - ET2 ES ETH Ex1 : 15 EX0 0o Enable
) Z/
\ PWI4
As | PWMAH (| 00 | Output Duty
{High
</ PWI4
AB | PWh4L | 00 | Output Duty
{Liow)
AC )
AD
\ -~ | Watch Dog
AE | WDKEY J " lkey Register
AF
BO Pa FF Paort 3
_ - | Prescaler
E1 | PSCLOL YU Low reopity
) - | Prescaler 0
B2 | PSCLOH YU High (e-pity
_ | Prescaler 1
Ba | PSCLAL MY Low (18-bit)
g4 | PECLAH an | Frescalerd
-7 |High {1 6-bit)
- i Interupt
[=] 2 (=]
B7 | IPa PODC Ps2 PIEG [ PUSE | 00 vty (2nd)
Ba| P Pz | ps | PTt | Pxt | Pro [ Pxo | oo [ MRt
ricrity
oo P4 FF | Mew Port 4
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Bit Register Name
SFR Reg Nam J Reset Comments
Acldr 7 [ 5 4 3 2 1 i Valua
_ | Timer 2 Low
CcC TLZ 0 byte
co|  THZ oo Ti”"E't: fteHigh
- - . e Program
W '
Do PSW Y AC FO RS1 RS0 o P B0 qians word
01
D2 |S25ETUP o0 P (523
Setup
D4
D&
D&
o7
D& )
D9 i
DA
DB T
- - 2C Bus
DC | S2CON CR2 EM1 STA STO ARLR A CRA1 CRO (]
Confrol Reqg
W . . 2C Bus
DD | S25TA GC Stop Iritr T#%ad | Bbusy | EBlost | ACK R SLY (] Status
~y
DE | S2DAT o0 Data_Hnld
Register
DF | s24DR I 00 | P address
Eo | acc ! 00 | Accumulator
Fio B 00 | B Reqgister
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17. PSD
CsI0 Bit Ragister Mame Bocet
PAddr | Registar Name Val Comments
Offzat 7 [ 5 4 1 @ 1 0 alue
oo Data In (Port &) Reads Port pins as input
02 Contral (Port &) Configura pin betweean /0 or A;::Igl'ees Out mode, Bit = 0 selacts a0
04 Data i":[ (Port Latched data for output to Port pins, 11O output mode o0
06 Direction (Port O ) b i e ) i =i 00
0 Al onfigures Port pin as input or output. Bit = 0 selects input o0
08 Dirive (Port A) Configures Part pin I:ugtv.'.;:;n CMOS, Opean Drain or Slew rate. Bit 0o
= 0 salects CMOS
OA Inpqtf-._d;u:n_:u:ell Reads latched valua on Input Macrocalls
(Port A)
ac Enabla Out (Port Reads the status of the ocutput enalle control to the Port pin
- A) driver. Bit = 0 indicates pin is in input mode,
01 | DataIn (Port B) é%
N/
03 Cantrol (Port B) S &/ (]
05 Data Ol._lt {Port oo
B} @
— v
o7 Direction (Port a0
07 Bi 0
09 Drive (Port B) % o0
op | 'mputMacrocell OEI;/
{(Port B)
)
a0 Enabla gut (Port (Q\\%\g\?
" &
10 Data In iPort C) 4
iz Data Ocl.!t (Port = fuli]
] '\<k
" Direction (Port @V 00
[
16 Cirive (Part C) 0o
18 Input Macrocell
(Port )
1A Enabla O_ut {Port
]
e Only Bit1 and
11 Data In (Port D 2 ara usad
12 Data Cut (Port an Only Bit1 and
O} o 2 are usad
15 Direction (Port an Only Bit1 and
- O} o 2 ara usad
17 | Drive (Part D) gg | ©niv Bitfand

2 are usad
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28




goboboooooboobooooo

Ogooo: 800-8808051
CSI0 Bit Ragister Mame Recot
PAddr | Registar Name Val Comments
Offsat T 3 5 4 3 2 1 0 alue
B Enabla Out (Port . . Only Bit1 and
O} 2 are usad
Output
0
20 Macrocells AB
24 Output
Macrocells BC
Mask
22 Macrocells AB
Mask
=3 Macrocells BC
co Primary Flash | Sec?_ | Sact | Secs_ | Secd | Sacd3 | Sec? | Seci Sacd Bit = 1 sector
Protection Prot Prat | Prot Prot | _Prot | _Prot | Prot Prot is protectad
p T
0o Secondary Secun Zac3 | Sec? | Sacd Secd “?EL;FiS:L'
Flash Protaction | ty_Bit Prot | _Prot ] Prot Prot I —
A JTAG SWEN
Cc7 JTAG Enable f:"fEN [k =1 JTAG is
= enabled
k -
FLD | PLD Contral PLD
BO PMMRO Mealls | amay- TPL“LED { eﬁ?&e 00 powar
clk clk 4 ° consumption
Blocking
FLD | PLD | PLD MELS | PLD _ )
B4 PIMAZ array | array A alm';f' ity | amay 0o ||'||:|L|[s.||:|.F'LD
wrh| 1o | cfigiecntid | cntio array
EQ Paga q (] Page Reqgister
*
Configure
2 VM Periph FL d| Boot | FL_c | Boot_c ] SR_co 8032 Program
Y -mode ata data | ode ode da and Data
Spaca
( =csiop + , , csiop PSDsoft ) *
s 0,
10 )
m INTO
u
] 0
m [2C
m INT1
m DDC
] 1
u
[ 2
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P&S INFORMATION

IntO
m INTO TCON ITO , .
TCON IEOQ.

| ’ ’ ’
u s s ° s

0 1
] 0 1 TFO TF1 , TFO TF1 / , TFO TF1

( 0 3) .
| ’ °

2
] 2 TF2 , TF2 2 J ) o
[ T2EX ( 2 P1.1) SGWR2EX T2CON EXEN2 EXF2

. 2 90C320 .
12C
m 12C S2STA INTR .
u °
Intl
m INT1 TCGNHTT1 o TCON
IE1.
n ’ ’ ’
| ’ ’ o ’
RI (¢ > TIC ) o
USART ; o USART

] (A7H,B7H) 4 ) o
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15.
Intarrupt IE [ IP [IPA& Pricrity
Sources
INTO — High |
e —wie *": » Low
LISART]
g — .
Till'l'luar - __--: N l
12C e ale »": -
. 7
IMT1 - e _,.-: . .'E_
g
|- o I =
w—uTe . o3
Timer .
1 »
A
-_
2nd
LISART]
Timear
2
ART4ET
<
Bit Registar Namea
SFR Reg Resat Comments
Addr] Name 7 @ 5 4 g 2 9 i Valua
- - Intermpt
AT EA EDDC — — Es2 — — El2C ELISE 00 |enabie @nd)
aa | IE EA — ET2 ES ETt | Ext | ETo Exo | oo "‘E'ﬁ;'é:g'
- - Intermpt
— — — — 3
B7 | ipa FDOG Ps2 PIEC | PUSE 100 Jo i ity (2nd)
~ - - Intermipt
B8 IP —_ — PT2 Pa PTA PxA PTO PX0 oo Priority
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19.
Source Priority with Laval
It 0 (highest)
2nd USART 1
Timer 0 2
(R 3
Int1 4
resaned 5]
Timer 1 &
resarved 7
1st USART 8
Timer 2+EXF2 9 (lowest)

<
: §© P
IPA 0
0= @gf

, 53 ,
&
, & , o
<
<
IE IEA V ; . |E
EA ) @@

20. IE

Eit Symbaol Function
Disable all intarupts:

7 = 0: no inl-_an'l.lpl with be nu:_&':r!-:r-.\-_lqclgecl ] ) o
1: each internipt source is individually enabled or disabled by setting or dearing its
anable bit

G - Rasarvad

5 ET2 Enable Timar2 intarmpt

4 ES Enable USART intzrmipt

3 ETH Enable Timeari intermipt

2 ExA Enable extarnal intarmupt { Int1)

1 ETO Enable Timerd intarmpt

4] EX0 Enable extarnal interrupt | Intd)

www.icbase.com 32




goooooouooooogo
goo00: 800-8808051

21. IEA
Bit Symbol Functicn
7 e Mot used
[ —— Mot used
5 e Mot used
4 ES2 Enable 2nd USART Intemupt
3 e Mot used
2 —— Mot used
1 ElIZ2C Enable FC Interrupt
0 —— Mot used
22. 1P
Eit Symbol Functicn
7 — Rasarvad
& - Resarvad
5 PTZ2 Timer2 interrupt priority level
4 =] USART intermupt priority level 2
3 PTH Timert interrupt priority level \
2 PX1 Extamal interrupt (Int1) pricrityls I v
1 FTO Timerd interrupt priority ey </
4] PX0 Extamal intamrupt (k0 ul'ic'..?hy' lenval
24 IPA
Bit Symbol Function
7 e Mot G
& — My ised
5 e Mot used
4 P52 2nd USART Interrupt priority lewvel
3 e Mot used
2 — Mot used
1 PI2C FC Intermupt priorty level
4] e Mot used
S5P2 ( 5 2 ) o
S5P2 )
o , ,
] o
] ’
[ RETI,
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0000: 800-8808051 P43 INFORMATION
) S5P2 o
, .
,
( PSW) , (PC) .
24,
) RETI . RETI
RET , )
, .
24,
Source Veactor Addl ».-:_A
Int0 0899
2nd USART Z004Bh
Timer 0 (_ 000Bh
FC V' ooazn
Int1 0013h
Timer 1 001Bh
Ist USAET 0023h
Timar s EXF2 002Bh
m CPU ( )
| |
[ ] 0, 1, 2
s PWM
| |
m 8
m 12C
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S 7N !
P&S INFORMATION

| |
m LVD
s SRAM
| ’
25.
Mode Addr/Data Portz1,2.4 PWM 2o pDoc UsB
Idle Maintain Data Maintain Data Active Active Active Active
Powwardown Maintain Data Maintain Data Disable Disable Disable Disable
PCON o
26. (ROOM)
Bit Registar Namg
SFH Reg 2 Resat Comments
Addr] Mame 7 B 5 4 4 2 9 i Valug
a7 | PCON SMOD SMODT | LWVREM — .a"__l GFD PO IDLE 00 | Powear Ctrl
27. HCPN
Bit Symbeol Function
7 SMOD Double B data rate bit USART
] SMODA DouitteWadd data rate bit 2nd USART
5 LVREM o ?i'isal:le kit {active Highj)
4 - I‘EI used
a - Mot used
2 —_— Mot used
1 FD Activate Power-down mode (High enable)
u] DL Activate ldle mode (High enable)
, PCON.O 1 ; o
’ CPU H ~ ~ ~ A ~ RAM
b o
[ PCON.O0, o ) RETI )
PCON.O 1 o
| ’ °
| | 3 ’ ’ o
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P&S INFORMATION

PCON.1 1 o ) o
RAM o o
I/O (MCU )
MCU 0. 1. 2. 3. 4 ( PSD /0 A. B. C
D) . 80 0 2 o 0 2
) 1~ 3 8032 1~3 0
o /10 . WPSD3200
SFR ) 1~4 o
28.
Port Name Main Function ¢ Alternate
YT Timer2-Bits 01
Part 1 GPIO | 2nd LUART - Bits 2,3
ADC -Bits 4.7
ot LART - Bits 0,1
Interrupt - Bits 2,3
Port 3 GFRIO Timers - Bits 4,5
I#C - Bits &,7
USE +/- WSE +- Only
SFR /0 . 1 P1SFS
: 2 . P1.0~P1.3 GPIO.
36 7 : 8032 . : GPIO 12C
3 4 P3SFS P4SFS GPIO,
PXSFS 1,
29. P1SFS (91H)
7 (5] 5 4 a 2 1 0
D.Ti'gg; I:'_T =P:(|;[|-1|2|3 ':'1: zggﬁ ':'1: =P,::,I“_l,[|-1|-j4 Bits Resarved Bits Reservad
30. P3SFS (93H)
7 [ 5 4 a3 2 1 0
O=Port1.7 | 0 =Port1 &
1=5CL 1=50A Bits are reserved.
from FC unit | from 12C unit
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31. P4SFS (94H)

4

3

2 1

O=Port 4.7
1=PWHM 4
(16-bit)

0=Port 4.6
1=PWHK 3

0=Port 4.5
1=PWH 2

O=Port 4.4
1=PWM 1

0=Port 4.3
1=PWHK O

0=Port 4.2

O=Port 4.1
1=0DC -

1=\aync sCL

O=Port 4.0
1=0DDC -
S0A

16.

Symbal

In/
Out

Cireuit

Diescription

RESET |

—  NFZ

= Schmitt input with internal pull-up

CMOS compatible intarface
NFC : 400ns

WH,

PSEN

RDLALE, 8]

Clutput @
Sin@ T EmA

XTALT, |
XTALZ

On-chip cecillator
On-chip feadback resistor

Stop in the power down mode
External clock input available
CMOS compatible intarface

FORTD ifu]

Bidirectional 1D part
Schmitt input

Cpan-drain DUIPUIEUL
Address Output [ Push-Pull)
Sink current : SmA

CMOS compatible intarface

Source currant: SmA

AlDEESL

WWW.iC

base.com
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7. ( )

=]
P&S INFORMATION

Ini

Symbal Out

Cinz it Funcztion

PORTT «3:0=,
FORTS,
PORT4<7:3,1:0p

POAT2

Bidiractional W2 port with

internal pull-ups

Sachmitt input

Sink current ; BmaA

CMOS compatible interface

Source current =5mA when push-pull
output maoda.

PORT! <« T:d =

Bidiractional W2 port with
internal pull-ups

Sachmitt input

Sink current ; B

CMOS compatible interface

Analog input option

Source current =EmA

PORT42

Ridiractional 112 port with internal
pull-ups

Schmitt input.

Sink current ; B

TTL compatible intarface

Full-up when reset

Address Latch Enable

Program Strobs Enable

Source current =bmA

Use -,
USB +

Bidiractional "2 port
Sahmitt input
TTL compatible intarfacs

AL

LSS
l—}

o
oo

Al0EE5

pPSD3200
XTALA1 )
» XTAL2 o

. XTAL1 XTAL2

b o

XTAL2 . MPSD3200

www.icbase.com
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P&S INFORMATION

18.
HTALT XTaL2 WTALT ALz
— [
1 8 to 40 MHz
External Clock
l l AKEED
uPSD3200 3
u RESET
u LVR
|
19.
19.
Resst fq
_— —@o— Mois= CRU » Csf' U
Cance] %f,f,'; PERI.
-WDT
LvA \A\_ﬁ“\ s
Q
R
|
L _ PSD_RST
10ms at 40Mhz ‘Active Low
EOms at  BMhz
AIEEZ
. CPU , 0
PSD o
RESET o ) ) RESET
) 1ms, . AC .
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S NEER
Ogooo: 800-8808051 // P P&SI;?‘OR‘I‘VT/‘\IION
VDD , LVR . VDD ) 10ms.
» LVR ( ) » LVR PCON LVREN .
, LVR o
m 5V : 4V+0.25V
m 3.3V : 2.5V+0.2V
0.1V 1us .
22 ) o “ 7 .
(WDT) ) pPSD3200. §§2 ,  CPU
) Q 22 N
(WDRST) (W o
, WDT ) @3 .
4194304 (3FFFFFH) - WDT 1.
419 (40MHZ 1.258 ) WDT.
WDT, 00~7EH WDRST o WDRST 22
7 . @7 . WDRST  “00”
WDKEY . 01010101 (=55H) ,
) ) WDT ) )
) WDT, .
32. (WDKEY: OAEH)
7 & 5 4 a 2 1 0
WOKEYT WOKEYE WDKEYS WOKEY4 | WOKEY?3 | WOKEY?2 | WDKEYA WDKEYD
33. WDKEY
Bit Symbaol Function
- WDOKEYT to | Enable or disable watchdog timer.
fol WOKEYD 01010104 (=55h): disable watchdog timer. Others: enable watchdog timer
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P&S INFORMATION

00000000000 000 // f))‘]iﬁ{é‘%

34. (WDRST: OAEH)
7 & 5 4 3 2 1 o

Reszarved WDRSTE WDRSTE WDRST4 | WDRST3 | WDRSTZ2 | WDRSTH | WDRSTO

35. WDRST
Bit Symbel Function

P Reserved

To reset watchdog timear, write any value betesn O0h and 7Eh to this register,
This valug is loaded to the ¥ most significant bite of the 22-bit counter.
For exampla: MOV WDRST#1EH

WDRSTE o

Blod | wokevo

. : Tfosc x 12 x222
: Tfosc x 12 x 215
20. o~ X
Ress| pulse width (~10ms @40Mhz, ~50ms @ aMgz)
—p —
— <1
‘ i -
Reset periodi1.258 sefC@uinlhz <1 sec @8Nz
/ ( 0. 1 2)
uPSD3200 16 / : TimerO. Timer1 Timer2.
; 8032 . “ ” , 1.
6 , 1/6CPU . “ 7 )
1 0 , 1. , S5P2 o
) ) 1. S2P1
) o 2 ¢ 12 CPU ) 10 )
112 CPU . )
o o , S ” , TimerO
Timer1 o
0 1
“ ” “ ” TMOD C/T . /
) TMOD (M1 MO) o 0. 1. 2 / )
3 . .
36. (TCON)
7 & 5 4 a 2 ! ]
TF1 TR TFO mo | E | T IEC 0
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37. TCON

Bit Symbol Functicn

7 TF1 Timer 1 overflow flag. Sat L'I‘:.' hardare u:u1_Time|:-‘CoL|nte|‘ overflow. Clearad by hardware
when processor vactors o intemupt routine

5] TR1 Timer 1 nun control bit. Set/cleared by softwars to turn Timer/Counter on or off

5 TFO Tirner O overflow flag. Set I:ry hardara on TimarCounter overflow. Clearad by hardwars
when processor vactors o intemupt routine

4 TRO Tirmer O run control bit. Set/clearad by softwara to turn Timer/Counter on or off

a = Interrupt 1 Edge flag. Set by hardware when external interupt edge detected. Clearad

when intemupt processed

2 T4 Intarmupt 1 Type contral bit. Seticleared by software to specify faling-edgelow-leveal
tiggered extarnal intemupt

i IEC Interrupt 0 Edge flag. Set by hardware when external interupt edge detectad. Clearad
- when intamupt processed

o ITo Intermupt 0 Type control bit, Set'clearad by software to specify faling-edgelow-lavel
- triggered external intamupt

0.
0, 8048 ) 32 8
o 21 1 0 0 ) 13 o
1 0o , TF1. TR#=¢/GATE=0 TR=1. /INT1=1 ,
o C GATE=1 / INT1 ) - ) TR1
TCON , GATE TMOD o
13 8 TH1 5 TL1. TL1 3 ) o
0 0 1 o 21 TR1. TF1. /INT1 TRO. TFO. /INTO.
GATE , 1, 0.
1.
1 0, 16 ) o
38. TMOD (TMOD)
7 B 5 4 a3 2 1 0
Gata o/ M MO | Gata | T | M M
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il S

39. TMOD

Bit | Symbel | Timar Furtion

7 Galg Galisg coniml when sal. TimenCouniar 1 is enabled onky whiks INT1 pinis Figh and

TR coninod pin s et Whan cleared, Timar 1 & snabled whanassr TR ool rol b is sat
8 o Tt o0 Courdar solicdor, oo or i Tt Cad i) | AUl o edemal spslers ook |
- sal b coLnier cparmbion finpd Irom T 1 ingeil ping
Tirrssii
] (X[ e R R0 0 1 3B T Conmvlon. THY, weills TLY ag 5481 proscaled

(M1 M= 15 1 G-kt TmeeCountss. TH and TL1 ae ascaded. Them = no prescaler
(R WA i 100 Bl o= rakoisd Tirws "Cognlar, TH hokcks & valua witech m o B

4 L reloaded indo TL1 each tma # ovorloes
(R WA =i 1, 10 Tamar Coidsar | slipgsid

Gabeg conimd when sal. TimenCountar O s enabled onty whiks 1N T0 pin is High and

[w®

3 e TR coninod pin s set. Whan claared, Timae O ks enabled whanaear TRO corinl bi s sal

P T Tl o Conird ol sabicton, ki for rved Sssalion {pul e el seleim dock)
- sat for counier oparation fingt from TO g ping

i Al Timrse | i) WA =0 00§ Bk Timae Coaarilas. THO, willy TLO as 5456 [ELLTE ]

(R R =0, 20 1 Gkl T e ontes. THO and LD am cascaded. [hem s no prescalarn
(M W0 =i 100 Bt o o-redosd Timsr Coenber. THD holds o valus wihdch i o bs

o G reloaded indo TLO gach tima # cvorkoes

(M KO =1, 73 TILD i an 2-bi TimasrnCouniar ool ke by tha standard Timse O ooriol
b, THO im g Btk brneer oy conliolled by Timar § corgonl bigs

$)

21. / 0: 13

Q.
&

(5 bits) | (8 bits) TF1 | — Intsrrupt

AlDEEZ2

22. / 2: 8

~ TL1

— r] (8 bits) W  TF1 | —Interrupt
T1 gin Q =1

Contral

Gate

INT1 pin TH1

{8 bits)

HlDEEED
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23 / 3 8
+12 .
CIIT_=D o7~ |'STII::iIis:| W TFO [ Inlsrrupt
Tapin er=1 Cantral :
TRO
Gale
mpin
=12 - [ST:;:ILJ — ¢ w TF1 | —dInt=rmupt
Caontral
TR1 al0EEZY
2.
2 & (TL1 22, TL1 TF1,
THA1 TLS THL o 2 0
3.
1 3 ) o TR1=0. 0 3 TLO THO
. 23 0 3 . TLO 0 : C/T. GATE. TRO.
INTO TFO. THO ( ) 1 TR1 TF1.
, THO “ 1”7 o 3 : 8
o 0 3 , MPSD3200 3 / o 0 3
b 1 3 1’ b
2
0\ 1 b (=]
T2CON C/T2 o 3 : N ) T2CON
) 41, ) , T2CON EXEN2 , EXEN2=0 ,
2 16 ) TF2 1, o EXEN2=1, 2
) T2EX 10 ) 2 TL2 TH2 )
RC2L RC2H. , T2EX ) T2CON EXF2 1, EXF2
TF2 ) . 24 o
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, T2CON EXEN2 o EXENZ2=0, 2
TF2 1, ) RC2L RC2H 16 ; 2
EXEN2=1, ) T2EX 10 ; 16
, 1. 25 . (RCLK, RCLK1)=1
(TCLK, TCLK1) =1 , o .
40. / 2 (T2CON)
7 5] 5 4 a 2 1 0
TF2 EXF2 RCLK | TCLK EXEN2 | TR2 | CiT2 CP/ALR
41. T2CON
Bit Symbol Functicn
- TE2 Timer 2 cverflow flag. Set by a Timer 2 ovarflow, and must b= cleared by software. TF2
) will not be sat whean either RCLE or TCLE =1
Timer 2 external lag =at when either a capture or iz caused by a negative
& EXF2 trangition on T2EX and EXEMN2=1. When Tim ‘nupt iz enabled, EXF2=1 will
cauza the CPU to vector to the Timear 2in tine, EXF2 must be cleared by
softwara
Receive dock flag. When set, caus & fial port to use Timer 2 cvarfiow pulsas for
5 RCLE its recaive clock in modes 1 and @:D causes Timer 1 ocverflow to be used for the
racaiva clock
Transmit clock flag, When sat&fses the serial port to use Timer 2 overflow pulses for
4 TCLE its tmn_srnit clock in modd 3. TCLE=0 causes Timer 1 overflow to be used for the
transmit clock /Ol
Timer 2 external gERSNflag. When sat, allows a captura or reload to ocour as a rasult of
3 EXEN2 a negative trappin n TZEX i Timer 2 is not being used o clock the senal port.
EXEMN2=0ca ima 2 toignore events at T2EX
2 TRZ2 Stm'r.-'srs;l\mml for Timer 2. Alogic 1 starts the fimer
Tim \\\\}Vbum@r select for Timear 2. Clearad for timar operation (input from intemal
1 T2 : ) A . . .
lock, topy) ; 2et for extemal event counter operafion (negative edge triggered)
@u refreload flag. When set, capture will occur on negative transition of T2EX if
0 cp/Are EXEM2=1. When cleared, auto-reload will occur aither with Timar 2 overflows, or
) negative transitions of T2ZEX whan EXENZ=1. Wheneither RCLK or TCLK = 1, this bitis
ignored, and fimer iz forced to auto-relcad on Timar 2 ovarflow
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42. / 2
T2C0ON Input Clock
T2MOD | T2CON | P14
RxCLK .
Mode CPy oecn | Exen |TeEX Remarks Extornal
or A2 TR2 Intermal P1.OT2
TxCLK (P1.4712)
0 4] 1 0 0 k4 raload upon overflow
16-bit 0 0 1 0 1 A reload trigger (falling edge) Y
Auto- fogn12 i r.1ﬁé4
reload ] 0 1 1 X 0 | Down counting 0sC
0 u] 1 1 X 1 Up counting
16-bit TimerCounter
0 1 1 X 0 X P -
1 G-bit {only up counting) ; - MAAK
Captura A : : . : | Capturs (TH1,TLZ) — 08 fosc/24
- ¥ (RC2ZHRC2L)
' « i " a « Mo overflow intemupt
Baud Rate i request (TF2) oo | Max
ohr o8 !
Genarator Extra extamal intermipt fosc/24
1 X 1 k4 1 + S
(Timer 2}
Off * X 0 kS X x Timer 2 sto @7})\/ . -
: l = g?;
24, 2 &
o[ <
C.“E: ul TLZ TH2
T — Q (8 bits) | (B bits) W TF2
TZ pin ciTz=1
TR2 —
% Caplure Timer 2
@ ) Interrupt
Transition RC2L RC2H
Ciatectar
TZEX pin ‘.\ i m EXPZ2
Caoniral
EXEMZ
AlCGEE
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25. 2
el
Cm2=10 - TL2 TH2
j — o (8 bits) | (2 bits m TR
T2 pin ere=1 Contral .f-'“ll. £
TRZ —
Reload Timar 2
Interrupt
Transition RCaL RC2H
Datactor
TZEX pin A’ﬁ o m EXFZ
Contral
EXENZ
AREERE
(USART)
uPSD3200 8032 P3.0 (RX) P3.1 (TX) .
P1.2 (RX> P1.3 (TX) . ; SCON SCON2
b L=] ( b b
; ) SBUF
( 2 SBUF2 ) SBUF ) SBUF
4
0.
RXD, TXD o 8 ( ) .
1/6CPU o
1.
10 ( TXD) ( RXD) : 1 0, 8 ( )
(1. ) SCON RB8 . o
2.
11 ( TXD) ( RXD) : 1 0, 8 ( )
9 1 1) . , 9 (SCON TB8 0
1, ; (PSW P > TBS8. , 9 SCON RB8 .
o 116 1/32 CPU o
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P&S INFORMATION

3.
11 ( TXD) ( RXD) : 1 0, 8 ( ),
1 9 1 1 . 3 2 o
) SBUF ) R 0 , RI=0 REN=1
o , REN=1, o
2 3 R , 9 R 9 RB8.
R ) ) RB8=1, R
SCON SM2 o
9 ) 9 1, 9 0. SM2=1,
R SM2 , R
SM2 1, o
SM2 0 ) 1 . 1 ) SM2=1,
GEON ( SCON2) , 26.
N 9 (1B8 RB8) (Tl RD .
£3. (SCON)
7 & 5 4 a 2 i 0
SMO S ~amz2 REMN | TBS | REE | T4 A1
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44. SCON
Bit Symbol Functicn
7 SMO {SM1,5M0=(0,0): Shift Register. Baud rate = fogeM2
(Sh1,5M0)=(1,0): 8-bit UART. Baud rate = variabla
6 2 (Sh1,5MO)=(0,1): 8-bit UART. Baud rate = fosc/éd orfosc/32
(SM1,5M0)=1,1): 8-bit UART. Baud rate = variabla
Enables the multiprocessor communication features inmode 2 and 2. Inmoda 2 or 3, if
5 a2 SM2issat ot 1, R will not be activated if its recaived 8th data bit (RE8) is 0. In moda 1,
g if SM2=1, R1 will not be activated if a valid stop bit was not recieved. In mode 0, SM2
should be O
4 REN Enables sarial reception. Setby software to enable reception. Clear by softwara to
disable reception
a TRE The 8th data bit that will be transmitted in modes 2 and 3. Set or dear by software as
dasirad
g RES In modes 2 and 3, this bit contains the 8th data bit that was received. In mode 1, if
SM2=0, RBA is tha snap bit that was received. In moda 0, RBA is not used
Transmit intermupt flag. Set by hardware at the end of the 8th bit ime in mode 0, or at the
1 T baginning of the stop bit in the other modes, in any serial transmission. Must be clearad
by softwara
Receive interrupt flag. Set by hardware at the endlof $he 8th bit time in mode 0, or
4] R1 halfway through the stop kit in the other modas, o serial rece plion {except for SM2).
Must be clearad by softwara
0 : 0 =fosc/1&
2 SMOD , SMOD=0¢( ) 1/64CPU . SMOD=1,
1/32CPU .
2 =(25M9P/64)xfosc
1 3, 1 o
1
, 1 3 , 1 SMOD )
1. 3 = (25MOP/32)x(Timer1 )
) 1 o
“ » “ »
b o
) (TMOD =0010B> , “ 7 .
b
1. 3 = (25MOD/32) x (fosc/12x[256 —(TH1)])
1 ) 16 (TMOD =0001B> ,
16 ; . 21 1
/ 2 .
pPSD3200 , T2CON TCLK / RCLK 1, 2 ( 21
/ 2 T2CON) . ) .
www.icbase.com 49




goboboooooboobooooo

OO00O0O0: 800-8808051 // ﬁ?&li@o!ﬁrﬁ
T2CON TCLK RCLK UART1, PCON TCLK1 RCLK1
UART2.
, TH2 RC2H RC2L
16 2 .
1 3 2 ,
1, 3 = 2 /16.
« y« o, : « ” (CIT2=0) .
, 2« ” . : (1/6CPU
) 1. ,
1, 3 =fosc/(32x[65536-(RC2H,RC2L)])
, (RC2H,RC2L) 16 RC2H RC2L . 2 .
T2CON PCON RCLK+TCLK=1 . , TH2
TF2 1, . 2 : .
, EXEN2 1, T2EX 10 EXF2 1,
(RC2H,RC2L)  (TH2,TL2) . , 2 , T2EX
2 «“ ” , TH2 TL2.
, , 1, . RC , , ,
, “« ] \ : 2 RC
, ( TR2) .
0.
RXD,..{XD . | 8 8 ( ) .
1/6 CPU 26 0 , .
SBUF ; . S6P2 “ SBUF” 1
9 , TX , . “ SBUF” ,
RXD , TXD . ,
S3. 84 S5 : S6. S1 S2 : .
, 0 . , 9 1
, 0. TX . LT,
S1P1. “ SBUF” 10 S1P1.
REN=1 RI=0 . S6P2, RX 11111110
TXD : . : S3P1 S6P1
, 1 . S5P2 RXD
;1 . 0 ,
RX , SBUF. SCON RI 10 S1P1, RI
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1.
( TXD) ( RXD) : 0 . 8 ( )
) . , SCON RB8 . 1 o
27 1 .
SBUF , . “ SBUF” 1
9 , TX , o 16 S1P1
. ( ) 16 ) “ SBUF” o )
TXD , . , ,
TXD. 1 o
, 0 . ,
9 1 , 0. TX
, , T 1. “ SBUF” 16 10 o
RXD 1 0 . , RXD 16 .
, 16 , 1FFH o 16
(bit times) .
16 1 16 . 8.9 )
RXD o , o o
0, , 10 o
;1 . ( 1, 9
), RX , ] SBUF RBS, RI 1.
, , SBUF RBS, RI
1. RI=0
2. SM2=0 ad
) o , RB8, 8
SBUF, RI o , , , RXD 10
2 3.
11 ( TXD) ( RXD) : 0 . 8 ( )
9 . o , 9 (TB8) 0o 1. , 9
SCON RBS. 2, 116 1/32 CPU o 3 1
28 29 2 3 , . 1 . 1,
9 o SBUF , . “ SBUF”
TB8 9 , TXD , o 16
S1P1 ) o , 16 ,
“ SBUF” ) , , XD . ,
, TXD. o
1 ( ) 9 . 0 . ,
www.icbase.com sl




goboboooooboobooooo

goo00: 800-8808051

.0 . TB8
TX
11
RXD 1 0
, 16
7\
2 o
10 .
9 ), RX
3. RI=0
4. SM2=0
RBS,
, RXD

/ / ;3 nEeEs
P&S INFORMATION
, TB8 , 0.
, , T 1. “ SBUF” 16
, . , RXD 16 >
, 1FFH o
8. 9 , RXD . 3
O’ ’
1 . ( 2 3,
, , SBUF RBS, RI 1.
, , SBUF RBS, RI
=1
, , RI 1 ,
SBUF. ) ’
0 .
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misgmal Dum

Sian

S

Tx Clzck

r
Swrial
[
Batmrmupt
L= ] I

Pl
PED AN
It
Funzsan

Fiesrd
EBUF

Woene §o SELRF

N L =]

=B I—
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27. 1

Tarar i
Croariics

Irimmel Bun

TEH

i

2
SN0 = MO = ] = SALE
4
’V Ineo Do
T—
man brA
Ta G
Il L] Txikck ~
1
Canis
Pan
gt
T
Sangle [ — Load -
r '-.w.-lf.l:-.. eard An Gon bl
Dz

Enismml Bain

TX

| e ] I | Il NP | I l I I 1 |

| Wt o SO0

_— e
vty Y Tranami
shit \ % | N | N | | N I
bt
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T _ l—
- Hasal
-
| INEES N SN N NN N NN | NN NN NN NN NN NN | M
San
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28. 2
s jf
L Tal
'Y
2o Dt
T
Shih Mal
5 umal
1.1
Tisnmiian
(=211 5--. 0]
-
el
T I
| coee ] ] | | ML N N N | N I N 1y
[l Wis o 2B UP VA
Ol I sF .
ahin I N n N N | N I I !
T wm RNE | i Y ¥ i y ST
Tl A |
CFRmaw
b
| S| Lo I | N N | ] | I |
Rl L& al A b X N M L n A L T TS
Burvpis Naas m_m__m _m m_ m M _m m m m
B | n N f n ] N | ] N |
I 4
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29. 3

| N N NN (NN i SN NN NN NN NN NN N
|'| W e s SIELIE

[ah & T _

: S | | n | | i
Tal T X || ) | X " k| T
T N | —

I T PSR T I N N B |
A L s i R X X 3 W 7 i LT T
k":-'=II':I|:|:‘.|I.;'I'“ |'|T| |'|T| ﬂTl |T| ml |Tﬂ ﬂﬂ ﬂTl II Il_ﬂ" Ju Hmc e
shit I I | | Il | I | I | I
L] |—d

www.icbase.com 56




goooooouooooogo
goo00: 800-8808051

NEER

P&S INFORMATION

/I

S

(ADC)
8 - A/D )
A/D AVREF,
A/D ) ACON A/D ADAT. 46 ACON A/D
o P1SFS 1/10 o 8 ASCL
6MHZ , ADC o MCU R
ADST 1, 0 ) - ADAT A/D
R ) ADAT, A/D ADSF 1. 30 A/D o
A/D , A/D ADSF 1, A/D , A/D ADSF R
30. A/D
avrer I} Hoagmo q—@@%
Decoc %
ACHD —m ::E;t g &Su:ce_ussilt.-je
ACHI m ; .p%mlma ion
ACH2 :: I_I
ACH2 —m @3
ACON L 4 | ADAT
E INTERMAL BLS i
@ BIDEEZT
45. ADC
SFR R Bit Register Name Resat
Addr Ni'Il:'l'Igl? 7 B 5 4 9 2 1 i U:fu@@ Comments
a-bit
a5 ASCL 00 |Prescalerfor
ADC dock
o6 | apat | apat7 | apate |apats | apar4 | apata | apatz | apart | aparo | oo A,Egiligt*;’;f"
a7 | acown ADEN apst | apso | apsT | apsr | oo A%%g%g:_”'
57
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_ 46. ACON
Bit Symbol Function
TtoG - Resarved
) ADEM ADC enable bit: 0 ADC shut off and consumes no operating current
D 1: enable ADC
<+ — Researved

ADS1, ADSOD | Analog channel selact

0,0 ChannelQ (4 HO)
Ao 2 01 Channald (AZH1)
1,0 Channel2 (AZH2)

1.1 Channal3 (AZH3)

ADST ADC start bit: 0: force to zero

1 : start an ADC,; after one cycle, bit iz clearad o 0"

ADSF ADC status bit: 0 A'D corwersion isin procass

1 AD corversion is complated golingirocess

6MHZ , ASCL 8 )
ADC = (Fosc/2) / ( +1)
, Fosc MCU
ADC :
ADC =8 x8 x (ADC ) 10.67us( 6 MH2Z)
) ADAT, A/D ADSF 1. )
ADSF PCON ADSFINT . , INT1 ADSF
. 1 . , EXINT1  (P3.3)
/o , 1 .
(PWM)
PWM :
[ 16 4 8 PWM
[ 1 8 PWM
n
PWM 8 0 255, 256 . 8 PWM
(PWMn) .
PWMCON PWMLVL ) PWM . PWMn
) PWM ( PWMLVL= “0” ) .
) PWM ¢ PWMLVL= “0” ) . PWM
(PWMn) . 00H FFH, PWM
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¢ PWMLVL= “0” ) .

PWM ) 16 ) ) PWM
o PWM . SFR B1H B2H 16
. PWM :
Fpwm8=(Fosc / 0)/(2x256)
, PWM =Fosc/2/( +1).
47. PWM
Bit Register Name
SFR Rag Name Reset Comments
Addr 7 i 5 4 3 2 9 o Valua
P
Al |PWMCON|  PWML PWMP | PWME | CFG4 | CFG3 | CFG2 | CFGA CFG0 0o Cortrol
Polarity
PWHMND
A2 | PWMO 00 | Sutput Duty
Cyela
PWNA
a2 | Pwni : 00 | output Duty
Cyele
Mg P2
Ad W2 00 | Output Duty
{ Cycle
”3 PWII3
AL PWM3 ) 00 | Output Duty
| Cycla
¢ P4
As | PWM4AH 00 | Dutput Duty
{High)
P4
ABE WAL 00 | Output Duty
{Low)
B1 | PSCLOL apy | Prescaler @
- 7| Low (8-bit)
~ ~- | Prescaler O
B2 | PSCLOH Y Hign (8-bit)
_ an | Frescaler A
B3 | PSCLAL 7 |Low (15-bit)
__ | Prescaler 4
B4 | PSCLIH Y |High (1 8-bity
: PWMCON

PWML = PWMO~3

PWMP = PWM4

PWME = PWM (0= e )
CFG4=16 PWM (0= e )
CFG3,CFG0=8 PWM (0= » 1= )
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31. 8 PWM

DATABLUS

x4

o

B-bit PWHD-PWH3
CPLU rdfwr—jw Data Registers

I

L load
B-bit PWHMO-FPWh3

Comparators Registers

) 16-bit Prascaler B-bit PWH O-PWM3
CPU rd'wr—pw (SEBI?E:BI:' Comparators
B1h)

T\ FWHICOM bitT (FWHKL)
2

it Cyunter

5

16-bit Prascaler

foso2 P Countsr i
x cloch Craflow | —— 4

load

FWHRCON bits (FWME)
AIDEEAT

8 PWM

PWM4 o 16 ) 8 )
o PWM ) PWM

(f,e/2) - PWM4 P47 .
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32. PWM4
DATA BLIS
ri
iili
cru RowR | BBt AR 8-bit WA
— RagEler Feegister
. {Pariod) (i
iV E-bit P a-oiPens |
CI:IITIFGFEH:I[ CI:IITIFG[ElEIr
CPL ROAVER 13-%'9;:;:3&” Ragister Reqlster
(Bdn, B3H) it iEL Do_ Port 4.7
Conrol ‘l
a-bll e T FMEDN
Togc 2 4 Comparator Bit & (PP}
18-l Prescaler
counter
P e
PSR
Bl 5 (PWME)
PWM4
16 (f% 16 PWM4 . PWM4
PWM4 =Fosc/2/( +1)
(B4H, B3H) 0 , PWM4 20MHz.
PWM4 8 , ,
(PWM4W, ABH) (PWM4P, AAH) o PWM
, PWM o PWM4 , ,
PWM4 o , PWM4 “« oy
PWMP =0) . PWM4 ) PWM4
(14 2 ( ) R
, PWM4 o
PWM4 o
PWMCON 5 6 PWM4
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32-A. PWM4

Deafined by Pariod Register

P |

|
|
Difined by Pulss [Swit-:h Level IRESET

Width Register Counter
12C
puPSD3200 12C .
12C , (SDAX) (SCLx) .
, SDA SCL o

m SDA1, SCL1: DDC
m SDA2, SCL2: 12C
12C /o
m SDA1/P4.0, SCL1/P4.1, SDA2/P3.6, SCL2/P3.7

, N N . 12C
[
[
[
[
m  SxCON:
m SxSTA:
m  SxDAT:
m  SxADR: o .
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33.12C I/0

T 0
| Slave Address |

- k—..

SDMQ—'—.‘ Shilt Register ) —
|

l——»

| Arbitration and Syne. Logic

El
T
z
SCLx oy » Bus Clock Generator m
=
T i} o
| Caonirol Registar
T 0
| Status Register
AIDEEAS
48. (SXCON: S , S2CON)
7 & 5 4 & 2 1 0
CR2 EMII s [ so | W | a | cm | ocro
49. Sx%ﬂ
Bit Symbol m Function
- CR2 This bit alongls 5 CR1and CRO determines the serial dock frequancy when SI10 is

inthe r-.ﬂaﬂ\ir =}

Enablg |IC. Whan ENIH = 0, the IIC is disabled. S04 and SCL outputs are in the high

|
6 ENII im@wsma

@ flag. When this bit i set, the S10 HAW checks the status of the PC-bus and
5 STA erates a START condition if the bus free. If the bus is busy, the S10 will ganerate a
repeated START condition when this bit is set.

STOP flag. With this bit st while in Master mode a STOP condition is generated.
When a STOP condition is detected on the BC-bus, the [2C hardware clears the STO

4 STO flag.

Mote: This bit have to be set before 1 cycle interrupt period of STOFR That is, if this bit is
set, STOP condition in master mode is generated after 1 cycle internipt pariod.

a ADDR This bit is set when address byle was received. Must be cleared by softwara.

Acknowledge enable signal. If this bit is =at, an acknowladgea (low level to SDA) is
ratumed during the acknowledge cock pulse on the SCL line when:

= Own slave address is received

2 AR « A data byte is recaived while the devica is programmed to be a Mastar Recaivar

= A data byte is recaived while the devica is a seleded Slave Recaivar. When this bit is
reset, no acknowledge is returnad.

310 release SDAline as high during the acknowledge clock pulsa.

f CHR1 These two bits along with the CR2 bit determine the serial clock frequency when SI10 is

0 CRO in the Master moda.

www.icbase.com

63




goboboooooboobooooo

12C

Ogooo: 800-8808051
50. SCL
Bit Rate (kHz) at Fose
CR2 CR1 CRO ;-osc
fvisar 12 MHz 24 MHz 16 MHz 40 MHz
0 0 15 ays 7E0 X X
0 1 24 280 500 750 833
0 1 0 a0 200 400 GO0 GGG
0 1 1 &0 100 200 300 333
1 0 0 120 50 100 150 166
1 0 1 240 25 50 75 83
1 1 0 4480 125 25 ars 49
1 1 1 QiE0 6.25 12.5 18.75 20
(SxSTA: S1STA, S2STA)
SxSTA . .
o 12C ) 52 Y
51. (BXSTA)
7 & 5 4 N 2 1 0
GC STOP INTR TX_MCDE |/ BeUsY | BLOST | IACK_REP sLV
52. SxSF
Bit Symbel Function
7 GC General Call flas
5] STOP Stop flag. THs bit is set whan a STOP condition is received
5 IMTR It "'"-.*rjag. This bit is 2=t whan an 12C Interrupt condition is requested
T["a?smissiu:un moda flag.
4 TX_MODE This bit is sat when the 132 is a transmitter; otherwisa this bitis resst
Bus Busy flag.
3 BBUSY This bit is set when the bus is being used by another mastar; ctherwise, this bit is reset
Bus Lost flag.
2 BLOST This bit is sat when the master loses the bus contention; ctharwise this bit is reset
Acknowledge Responseflag.
1 MACK _REP | This bit is set when the receiver transmits the not acknowledge signal
This bit is reset when the recaiver transmits the acknowledge signal
0o SLy Slave moda flag.
= This bit is set when the 132 plays role in the slave mode; otherwise this bit is reset
1. (INTR, SXSTA 5> SxSTA o
2.12C (INTR) ( DDC2B SWENB=0)
) 1,
1.  AA=1 ) ack_int
2.  GC(SxADR.0)=1  AA=1 |, ack_int
3. ( ) : ack_int
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4. ) : ack_int
5. ; : stop_int

(SXDAT: S1DAT, S2DAT)

SxDAT R ) (bit7) .
53. (SXDAT: S1DAT, S2DAT>
7 & 5 4 a 2 1 0
| SxDATT | SxDATE | SxDATS | SxDAT4 | SxDAT | SxDAT2 | SxDAT | SxDATO

(SxADR: S1ADR, S2ADR)
/ , 8 7 .

54. (SXADR)

| SLas | SLas | SLad | SLas SLA@M SLan | — |
12C : MC Q : / .
. 40MHZ . @

=l

55. (S1SETUP,S2SETUP)>
Address F'egleter Mamea I R< Maote
Oih S1SETUF‘ oh I'Lnj:r{ne!rn"-léll':lleeslarbsbup hold time detection for the DOC moduls
5FR
- To contral the start’siop hold fime detection for the mult master
Dzh 52 och 12% medule in elave mode
56. 40MHZ
S1SETUP, Humber of Sample . :
. . . Requirad Starti
S25ETUP Register Clock (fosci2 -= Mzt
Value 50 ns) Stop Hold Time
_ _ When bit 7 {enable bit) = O, the number of
och 1EA 50 na sample clock is 1 EA {ignor kit 6 b bit )
aoh 1EA 50 ns
gih ZEA 100 ne
gzh 3EA 150 ns
aEh 12EA GO0 ns Fast Mcde BC Start'Stop hold fime specilication
FFh 128EA 5200 ns

65
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57.
Systemn Clock S:BI;S'I!ILS!IEILLLEHW Hurnl:-el-:tlgifample Requirad StartStop Hold Time

40 MHz {fosc/2 - 50 ns) aBh 12 EA E00 n=

30 MHz {fog /2 -» G8E ns) ach 9 EA B00 ns

20 MHz (foac'2 -= 100 ns) GGh i Ea 00 ns

8 MHz (foac'2 -= 250 ng) 83h 3EA 750 ng
PSD
m PSD 8032CPU o ) ) I/0

16 PLD.
m A.B.C D /0 , MCU I/0 o
m PSD N (A0~A15, DO~D7)> (/RD, /WR, /PSEN, ALE,
/ RESET) MCU o PSDsoft PLD, PSD
. 44 PSD o

m 512KFlash o Flash o 4 ;
[ ] 128K Flash o 2 ) o

) Flash o
m 16K SRAM. , SRAM 0

16 20 CPLD. CPLD
[ | PLD (DPLD)> vSD o
[ ] I/O0 ( A.BByC D),
— MCU I/O
— PLD I/O
— MCU
- /1O
- /10
— JTAG (IsP) .
— MCU 256
— (PMU) 8032 CPU ) PSD
u /
— Flash —_— 100,000
— PLD—— 1,000
- 15 ( Flash ,  Flash , PLD )
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LN (N
L iripe|  [EEEe||EiE| [E
I A 1

0 | [
. 18
Al 1
E gt w05
iz 2 ) [ -
37| g | |3t EIRE it
~ L e :
1 J - al 8 :E a i
: L L :,
) = B " |
" gl 3 a3
2 ol 2] 2| 2 1%
: = I EE =
=
e
B
— -
-!; ) R
28d I Qo
[
ok dgt B
M f it %
o
t H_:' = B
g 4583 & ‘
TR
(ISP)
C JTAG MCU PSD o MCU
SRAM ) Flash 0
Flash . PLD PSD JTAG
. 81 PSD o
81. PSD
Funational Block JTAG Programming | Device Programmer 1aF
Primiry Flash Waaiy iark ek ek
Scondary Flimh Memory era ean e
PLO &pray (OFLD and CFLD Tiers s Pl
P20 Module Conliguration kL] es Mo
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WINDOWS PSDsoft (Windows95, Windows98, Windows-NT) uPSD3200.
, PSD o (HDL)>
) PSD . 45 . PSDsoft
PSDsoft ST : FlashLINK (JTAG) .
) . MPSD3200 o
45. PSDsoft
Chooss gPs0h

1 e

Defime PS50 Pinand @
Hade Funstians Q.

Pl and chok debintion of @

PR b drvrion g, | sl niddes.,

i MY apais eeers g {(
&

C Code Gamnerabon

GEHERATE C CODE
HPECIFLG TO PED
FLRCTIONS
pEmmnwang | USERS CHOICEOF #
p_hrd ]
A il ol ] e i £ il EX ORSRECORD §  COMPLORUNELR
caréairing WL frmvwsrs and FORMAT Lo mmmme o a
FSII confsgura@ion
l' D& FILE
PED Programmear * 1R FILE |
AVAILABLE II
PAnE FOR Jrd PRATY
Flaski S LITAG] PROCEAMBERE 1
) (COHVENTIOHAL ¢
JEAGHSE ) 1
_________ i
ADETON
82 PSD CSIOP . CSIOP 256 )
PSD . 82 CSIOP
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82.
Hejratiar M Port & | PartB | Per1C | Poart D | Opher! Daacriphiaon
Crata by an 53! 10 11 Reads Port pin as input, BGLL VT input mods
Conbrol ag o3 Zalacis mode babwasan MOU 150 or &ddress Oui
Duaita Ol o4 Q5 p2 14 S0 data or cUlpun i Port pans, KL LU utpan
ik
[araction u]:] or 14 15 Cordiquras Por pn as inpui or ouaput
Cordiguras Por pine as sithes CHOS o Open
D Skt ae e 16 17 Divain on ome ping, whils s2lecting high dew e
o IS NG,
Input Macrocell a4 [x)=] 18 Reads Input Macrocels
Enablé Dus ac 6o 14 B Hesds the status of he culpul snalds 10 me 10
Fom divves
Dutpd Macrocalls a6 50 Read - reads cafgut of macrocells AB
AR Wirite = loads macrocell flip-flops
Clutpant Macrocslls 9 a4y Read — reads cagput of macrocells BC
[T Whrite — loads u@:m flig-flaps
Kask Macmoells AR | 22 = 1l tha Ouiput Macrocells &B
Kask Macmcells BC =1 3 1& e Ouiput Macrecells BC
Primary Flash 1 . -
Proecion Co Uy — Primary Flash Sector Prodection
Secondary Flash anly — FED Module Secunty and Secordary
LTI A ] R S ] Flash memory Secior Frolssiom
JTad Enalbida Enables JTAG Por
FRIMRD Powar Managemant Register 0
FRiMER2 B4 Powar Managemsnt Regisher 2
Faga N Ed Paga Rege e
. 4 Placas PSD Module memiary arsas in Program
Vi * £z andlar Data space an an irdividual basis,

: 1. 1/0
PSD
14 , PSD 5
| |
m PLD
m 1/O
[ (PMU)
n JTAG
PSD
[ Flash
[ Flash
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s SRAM
PLD (DPLD) PSDsoft o
Flash Flash
Flash 4 o Flash 2 o
Flash o , Flash )
Flash ) Ready/Busy (PC3) . PSDsoft
Ready/Busy
DPLD ¢ 110 , “PLDs” ) . 4 ,
(FS0~FS3) , 3 4 Flash 2 ,
(CSBOOT0~CSBOOT1) , 3 o
3 , o
Ready/Busy (PC3) . Flash / . Flash
, Ready/Busy (PC3) 0 ( “ & , 1( “
2 )
. Flash Flash MCU . MCU
s MCU o
s MCU flash o Flash
) o .85 o
MCU ROM Flash o , Flash
o , MCU RAM , Flash o
Flash , MCU , o

Ready/Busy (PC3) o
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83.
Imetruction | CSBOO0OTO- | Cycled | Cycle 2 | Gycla 3 Cycke 4 Gycla 5 | Cycles | Cycla 7
CERO0Ta
L “Asad
Raadt™ 1 B & AA
Fead Main i AAhE S5h@ aphaE Raad iderififisr
Flash I8 MEEER MAEAAL | KEEShK (AR A AD =00 1)
Heard Secar i BAkE 5ahd Gk Raad ideritilis
Protactionf 13 ¥55sh | xesah | X5SSh | (AEATAD =0,1.0)
_F"Il.-J-\.IIII E ] MAhha a5ha Alha
Flash Byte'? 1 Xsssh | XaaAn |xsssn | PO PA
Flash Sector A sch&  |athe . sshe  |aohe |an'e
Ecneal 13 1 ¥555h | Xaasn |xsssh  |AAhE XAAAR  doaan |sa next SA
Flash Eulk Sifha Ak a aoha 55 & 10h4a
Erase'? 1 Xessh | XaAAn |xsssh |AANE XAAAR doiaan | xssen
Suspand ; Boh&
Lactor Erase!! KNk
Hesume ] by & Q
Zactor Erase!? e ] g /
Fihs=
Feaet® : WX e
A Ak S&ha 204
Unlock Bypass i %555h T e @
Linlock Bypass Anh @ Q,
Program? ! wxxxn | U9 PA s
Linlock E'.'l.'\d:-b i il & 0k a8

Bleset!’ o R :-::r.nq.
. 1. B @ 7 o
2.

X= o XXXXh év

PA = ) (WR,CNTLO) . , PA PSD
PD = PA o (WR,CNTLO) o
SA= . (FSO0~FS7 CSBOOT0~CSBOOT3)
C Do
3. (FSO~FS7 CSBOOT0~CSBOOT3) ; PSDsoft
4. A11~A0
5. o
6. Flash ID , (DQ5/DQ13) ; o
7. 80us , o
8. ; 00H, ; 01H, ; ;
(A1,AD = (1,00 &
9. ) ) ) Flash ID o
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PLD ) o PLD o

52. PLD

DATA '-ﬂ:; PAGE

By — _h REGISTER

" DECODE PLD +I- PRBIARY FLASH MEBCAT SELECTS
+- SECOHDARY HOM-VOLATILE MERCRT SELECTS

1.
e [ ARAN BELECT

i
el CHIOF BELECT
1

= PORIFMERAL SELECTS

—__,;'-""—.- JTAG SELECT @

18, CUTPUT MACROCELL FEFDRACK CIRECT &L ACCESS FROW NOU DATA BUS
- y i 4
-

CPLD

| FT bt
13 . aLioc. [

44&

1
]

HRECT WA CRGCELL IMPUT T w@ BUE

FLOINFLUT BUS

WCELLAE
T EIAT A R B :

WGELLBG
4] - TOPOWTBEORC

»
-
:

EXTEMMAL CHIF SELECTS
TOFOAT O

IIIDMH

24 FPUT MACROCE

— — ,

CRTS

1 A 52
(DPLD)

53 DPLD PSD . DPLD
n Flash 4 (FSO~FS3) ( 3 )
[ Flash 2 (CSBOOT0~CSBOOT1) ( 3 )
1 SRAM (RS0) ( 2 )
1 CSIOP ( PSD )
m 1 JTAG ( C JTAG)
m 2 ( I/0 )
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53. DPLD
1 CEATET 4
]E CERGOT 1
:_,D CEH0ET 2
:I.-D CERH2T 1
W PBOETS (PORT &8, ) IEH[-LQ 2 D =
MGELL &8, FE [7-0f iFEEDBALNS) - E ] e
L= 1= Fig
MCELLBC PR 70 (FEEDEACES) i g o
o .
a' s in il - :E E - Eﬁ:‘;:#ugnnucm
&R 0P {1 P ) 1} F5i
L~ Ly [
[ PO ) P Ll
[~ ’-"D F55
POH G PD CUTPLUIT) ol 1o )
o 7, e W Fo Lo
— s <
RESET 11 [
I " Q . SRAM SELECT
.~ 1 VO DECCOER
SELECT
BRELD
iy };EEF:TFNLWWF
" yﬁ JTGSEL
Lt
1 A 52 o
2. McU Qo
(CPLD)N\/
CPLD O H ~ ~ ~ ~
.CPLD D, (ECS1~ECS2). (ECS1~ECS2)
(OMC) ) D (ECS1~ECS2)
o 52 , CPLD
m 24 (IMC)
m 16 (OMC)
| |
|
m AND 137
n 110
(IMC) (OMC) PSD ) MCU 0
MCU (OMOC) , o
, PLD ,
AND o
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54. /0
Pl TRA L LC L D R DA T S B
USLRCEELLE i - TO OTEGR 0 FORTS
CELD HACROCELLS V0 PORTE
T PREIET . ,:.-_F-:;;";,;'_-.\_
'p_ml:ﬂu VEEDATAH mh‘
E - o WA RELL
5 I i
= E FﬁLLEc.hr'h I_. * E r
T B [ LD
1068 r;_r "_: e N -;nﬁ- =} ]
) ey : SELECT .;'ﬁ'-:-r e L -
CLECE | CE | H-t'.::_?_ﬂl.l. i
E E?!{E Sar. | EL yiit=n o
T R T4
e ;e
| BT 0 WEUIT 6 LB (0 _ |
— MCFCELL FEEBA L _&HMT MACRICELLS
VO EDET WmPUT Q ‘ E & E 1
FTEUT LATCH ST LOCE /‘@ I_.—I—E_‘
Qv il i »
(OMC) go
8 A 4 f McellABO~McellAB7 . 8 B
C, Mcelcho~Mc$Q}o McellAB PSDsoft ,
0 B- B C McellBC . 89
55 (OMC) o AND
(OMC) . XOR . (OMC)
AND o
(OMC) PSDsoft D. T. JK SR o N
N AND o , CLKIN (PD1)
CLKIN (PD1) o o
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89.
I [PV Per——— T CTT e
[l AR Foat A0, B L] & Lx)
Ml AR Fort 41, B1 3 B [
Ml 4B2 Port A2, B2 3 & (12
Tl 83 Peat 43, B3 3 & {13
Ml 484 Port &4, B4 3 B [14
el AR5 Poat A5, ES ] & L]
Ml AR5 Fort 45, B6 5 3 05
Il 4B T Poat 47, ET ! & 07
Ml BCO Pert BO, C0 4 5 L]
McallBCA Port B4, C1 4 5 01
McellBC2 Pest B2, C2 4 5 [
il BC=3 Pt B3, T3 4 ] .Q [
hlicll B Prort B4, 4 4 RU 04
MBS Porl BS, C5 4 $ 05
McellBES Port B8, C6 i @ﬁ 06
Ml BCT Poat B7, C7 4 4& B (17

: 1. McellABO-McellAB7 52

e

CPLD o PSDSO% o

m  McellABO~McellAB7 3 \, , 6 o
m McellBCO~McellBC3 be , 5 o
m McellBC4~McellBC7 , 6 o

(OMOC) . “ ” , o

. PSDsoft o
(OMC) & (OMC) CSIOP MCU
. C 17 , “lI/O (PSD )7 ) 16
MCU . MCU 0 , MCU

PSDsoft o

www.icbase.com 85




goboboooooboobooooo

wE (= =3
;’) NEER
O0OO0O0O: 800-8808051 P&S INFORMATION
55. CPLD
MEEH |
R
mn% AC1 DATE BUS gl
mam i) aay ;
= e D
EECTION
|H-'-'='le“='ﬂ| .fi"x | |'I-ie-;r.1en
EH&EBLE | 0E)
PRESETLPHI VR REL
5 T :
=
- -
# P
- = e
i MACAOCELL
E BT ALLOCATOR [
B FORT
E LR DRIVER

"_"\ CLE&R | RE} |_—
LR

FTCLE m— ‘ @
BLEM | b &
_ — )

FTEECRSCE | PR

POET IHEUT W
[ q@ BACHOCELL
Q@ AR

@Q. (OMC) .

(OMC) .
*Q 00h,

L]

°

1, MCU \, (OMC) . ) McellABO~McellAB3
) ) McellAB o ) McellAB
OFh, @
oMC o I/0 , PLD .
AND ) (OR) &
; PSDsoft PLD , .
PSDsoft )
I/0 . AND .
(IMC)
CPLD 20 ) A. B. C . 56
. , PLD ,
MCU .
) CPLD AND
MCU (ALE) . / 4 (IMC) .
3~0 , 1T~4 . PSDsoft (
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AN1171) . MCU IMC o 117 , “l/IO (PSD
56.
LICU DATA RS f7ol
FFUT HACROCELL - RD &| ;EE};E?E-T
EMAELE { 0iE}
QUTPUT
T MACROCELLS BE _
- AND
i HACROGELL AR [
ﬁ I} ﬂ ]
=l |F] « 1> -
E PORT
= DRIVER
=
——
" FEEDEACK
- INELIT Lk CBOCELL
REHIE)
110 (PSD ) .\Q
8 .
PSDsoft ) MCU

PSD 4 1/0 é\va\ C. D. D 3
. 52O :

(PCR>

57 I/0

57 )
A B ) PSDsoft

A.

. 59 62
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m CPLD
n CPLD (ECS1~ECS2)
(PDB)> ; o (PDB)
MCU o N N N
(PDB) .
57. 110
AT A CHIT
;‘ﬂf‘_r DATA OUT _
L1 I
ADDAESS T o ADDRESS - PORT Pl
GUTPUT
we |0 W=
MACBOCELL OUTPUTS . -
EXT &5 -
RE&D MUK
(I -—
g o
=re | patam
b= B
g - &
| COMTACL REG
EMABLE o4t
0 0
“—'.‘r
LOF: FEG. z
= b oa Q- "
Tt @)
EMABLE PAODUCT TEAMLOEI Q
- v T
4 MACROCELL [—
- @I
@) -
90.
Port Mode Pori i 4 Pa B Pari C Peri 0
ML ) L] es ag L
PLD 15
MeellAE Curipans Yes es Fo o
WMeellBIC Chagputs Mo Yes e Mo
sdcltional Ext. C5 Quipats || Mo Ha P Wes
FLD Inputs es e Yas e
s s Tl Yos (AT =0 Tos (AT =0 Mo o
Perpheal 1 fea Ha [ 5 i
JTAG 15F Mo M Y iy
: 1. I/0
2. A 52 o
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91.
Mode Definad in PSDsof Hm‘:;’:"'s“.‘mrg H-Ig[i:;::Erl'lﬁng ""‘Sf;?ni;“’ JTAG Enable
WU L0 Declare pins onky a ;l : ;jl"::::lhlu-!.rdr.rn'!: [ 1 Mg,
PLE 115 Logic equaians s .H.;q.:_-z'. A A
rlt-l'r‘j::ﬁfE{-h" Declare ping only i 1 [Mote 3y MA s
Parpheral 1O Logc ailsins
sl PRELOS 1) HA MiA PIO bit = 1 A
JTAG ISP (Mate 3 | JTAGSEL [ I [ F] JTaG Ersble
: 1.N/A=
2. A,B,C,D CPLD AND
3. C JTAG @
92.1/0 o
Part & (FA1-PAD) Part A (PAT-PAA) Paor PB0) Part B {FET-PE&)
Bckdress aF-al Address aT-ad ﬂ.ﬂﬂr@ il Acddress aT-ad
%& ) OR CPLD AND
° Q PSDsoft ,
CPLD , o MCU o
(PDB)> @U
A. B. C o .\ N N PLD o
(ALE) é\’ PLD AND .
PL , MCU . 116 ¢ 7 o
/0 o PSDsoft , MCU CSIOP
) o PSDsoft )
) o MCU . PLD 1/O.
N N 110 o MCU
o AN1171.,
a0 . 93 N o
MCU 1I/O
MCU 1/0 , MCU 1/O 110 o CSIOP , PSD
MCU o 82 .
0 , MCU 1/0 . MCU I/O
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) R 119 « 1/10 ” R
, o , MCU
0 57.
C D , MCU I/O o PSDsoft PLD I/O ,
PLD I/O.
PLD I/O
PLD I/0 CPLD , / CPLD
o o PLD
0 o PSDsoft PLD )
1. PLD I/O PSDsoft PLD 1/0O o
MCU o , & o
MCU o 92, A B , MCU 2@ o
0 Q'o
/0 o Q@A MCU o
VM 7 1, . b8 , /1O , A
) PSELO / PSEL1 . PSELO

1/0
MCU . PSDSQOOQ.
PSEL1 , .
4

w DT O
.07
VM REMETER BT T DETE BUS

]

JTAG (ISP)
C JTAG (ISP) . c . JTAG
asp> . JTAG : 133

“ JTAG 7
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(PCR)
) o MCU /
, 82 . 82 CSIOP 16 o
) o ) 0
0 . 93 3 (PCR) . 93
00h.
93. (PCR)
Heqister Name Part MCU Access
Comtrol AR WWrite'Read
Lhrsctian A B Wima'Haad
Cirive Select’ AR CILD Winte'Haad
: 1. 97.
o 0 MCU 1/O ) 1
o MCU I/O0 o A B o
. ( C ) 110 o
1 ) 0 o
94, s P.T
Direction Reqgidter Bit Port Pin Mode
] Input
1 Cutput
95. s P.T
HE;;‘E:;JEH Uulpl.lF!ﬂ_Er'ldIJIE Part Pin Mode
Inpn
i Chput
1 o Cnpun
1 1 Chupun
96.
Bit7 | Bite | Bit5 | Bitd | Bita | Bit2 | Bit1 | Bito
0 0 0 0 0 1 1 1
59 60 AB C o A. B. C

91
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, PLD AND o )
96 : o D (
62 ) o
. CMOS )
1, o CMOS.
o 1, o o
97 A.B.C.D o )

°

98 ,  MCU @ . 98 N
. MCU o ec) o

97. Q ”
Drive Bit 7 Bt & Bit & Bit Bt 2 Bit 2 Bit 1 Bil 0

Flagiater
Pert & Cipen Open Opan {3 Slew Clave Slaw Skew
Corain Civain Cirain [ Rana Rate Rats Feate
Cipen Open Opan oy Sl Slen Elew Slew
Port B Corain Crain Cirziin =yl R Rate Rata Rate
Part C Lipen e sy g L AT s Cip=n
Lesain Lvain ) i L Livaiim L Lz [krcam
Sibéip Sl
1 i i i 1 1 1
PotD  |NaA HA \'ﬁ.ﬂ- NA MA Rate Rate NA
: 1.N/A= o
98.
Risgister Mame Port MCY Accons
Dot iy ABCD Rl — g cn g
Dot Ol ABCD Wnits Read

Asad — oulpans of macrocells

Outpat Macrcceld ABC Wails — Wadkng macioosls Mip-lkp
- Winla'Read = prevents koadirg imo a giaen
Macsk Mznce: el ARG hidileraa i g
gl e ol ARG Read — outpans ol e gl Macracslls
Erable Out A&BC Aead = the output enable control of the port driver
o . MCU I/0 )
. MCU I/O MCU o
1, o MCU o
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OMC

OoMC
1,

. CPLD MCU
. OMC
(IMC) (Me>
MCU . 110
MCU

113 PLD »”

59.

. MCU

0,

NEER

P&S INFORMATION

o

BT DATS GBS

CIETHA AT

Faiva

b a
W

)
dDGRES]

o @
ALE o

WALADLELL OUTPUTS

SE S

HFUT
BACROCRLL

. 110 , “PLD”
OMC
PLD
o 1
achnPm
i

A B——

A B
MCU I/0
s CPLD
B C.
CPLD

McellAB7 ~McellABO

59

(IMC>

92 )

A (80

PA3~PAO0 PB3~PBO

A B. McellBC7~McellBCO

www.icbase.com
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SHEES
’)1].1&.1_.“

P&S INFORMATION

60. C
TATE 4T
HEG
P— . DT U
WA
' SORT [P
BIECML FUMCTION. | gy [, e
[T L4 o
BCILLE )
ALAD A
- -
g LI E— i AT
= . BELECT
5 [ATA M
- 1
E ]
EMABLE €47
DR AFG
L
L I
[RAILE PRODUCT TIAM DL

3
iCFLD- LT |

C—
, Q.( 60) :
= MCUI/O O
m CPLD —McellBC7~McellB Q B C.
s CPLD — QM%)
. (ISP) — é /  PSD , JTAG ( JTAG
, 133« JT ” )
—  C
—PC2 : (VSTBY) .
PC4 (VBATON) , VCC  VBAT.
C : .
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P&S INFORMATION

61. D
BATA T
REL
2 o DAT&OUT
wH I il
El
PORT O PIH
DUITPLUT . F"ﬂ
BILE =
ECa[2:1]
RE&D MRIY
% LLITEUT
BELECT
2 h—
&
= DaTA IR
=
= - *
[IR RE:
p— o o
WR
[ ——
AR

!D PD1) . 61 62.

D 8 1 2 PD1 PD2.

D | ; ~\ ( 60) :

= MCU /O §\’
= CPLD — (OEcst1~ecs2)
= CPLD — CPLD. (IMC)
] — ° D PSDsoft .
= CLKIN (PD1) APD
PSD (/CS$1, CS2) . Flash . SRAM CSIOP.
CPLD D . (ECS1~ECS2) . o
(ECS1~ECS2) , « oo
(62 .
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62. D

ER&BLE L.OE) DIREC TIOH

N
fD g
FOLEFITY
BIT

|

PLD INFUT BUS
CPLD ARD ARRAY

ERABLE i /DE) =] ]
JETER
T2 E
ECS2
3
— POLERITY @
BT Q SEEEET

=

PSD
[ +  Flash SRAM Q

) o , PLD
) (PMMR) o
[ ) (APD) PSD . APD
PLD / . APD 128 “PSD PMMRO
o ( ) . ,  PLD
0 ), PLD o ) ) (
) o ) , 7 o
MCU o (MCU ) . APD
( ) ) PLD /
) o PLD ) /
( . MCU ) . ) PLD )
PLD , o
[ , PSD (Cs1, PD2) ) o
PLD. APD . PSD
(CS1, PD2) ) o
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n MCU PMMR . PSD “ 7,
PLD — . PLD (
66 67) . DPLD CPLD ) o
63. APD
LTI EH
FABIRD BIT 1u1
THARSITEIN
DETECTION NE-RELE B
| WTERFACE
ALE
: CLR PO f—a
AP CHEOP SELECT
AESET FrumTER FLASH SELECT
em 1| oereer ‘ f ® L | puo | spes spieer
CLHIN POWER DO WM
(PDHD BELECT
i h §0¢ -
PSD PMMRO o E

0 . APD OQ. (ALE) PSD ,

63. APD (ALD)> ) o

(ALE/AS, PDO) 15VCkIN (PD1) ) (PDN> , PSD
o AP ) o (ALE) 15 CLKIN
(PD1 ) . PSD ) :
[ (ALE) , PSD o PSD
(CS1, PD2) (RESET) » PSD o
[ PLD MCU /
n PMMR ) PLD o MCU
CLKIN (PD1) o ) PLD CLKIN (PD1) APD CLKIN (PD1)
[ , o , PLD 1/O )
I/0 ) I/O o 99, PSD
[ o PLD o
. PSD o SRAM PSD
(CS1, PD2) ) PMMRO PMMR2 o
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99.
Port Function Pin Laval

WL 10 Ha Charge

PLLD Ol NHa Charge
Addrass Dl Urideslinezd
Paripheral 110 Tr-Stale

64.
RESET
Emabis AFD

St FRIMAD BIE1 = 1

. OPTIGNAL Q:
Disabie docired inputs jo PLD o

by setirsg PMIAD bats & and 5
\ ancl PMBAZ bits 2 Bhrough &.

O 100. PMMRO1
Bra X o Pt e, aned shoulkd b 2] 4o Zero
0= off | Aurcmatic Power-down (AP0 is disakled

Bi1 APD Eralble

1= oy | Sunomnaiss Power-down (APLD} g enabisd
Baz A o Mot used, and shind ba 229 10 Zar
0= on | PLD Turks miode is on

B3 | PLD Turbo § o | PLD Turts mesde is off. saving powes

HPSOAMN op=rates ol 5 MHZ b=bow e magimum rated clock Irequiersy

o= oy | SLEIM (PD1 jinput to the PLD AND Array is connected. Evary change of CLKIN
Ba4 PLD Avay clk - {PL1} Powers-up the PLD when Turbo bit is 0.

1w off | CLEIM CPD el e PLD AMND Afray is disconnscied, Sovine poves.
0= o | GLEIM (PO input to the PLD macrocells is conneched

1= off | CLEIM (PO input to PLD macrocells i decormectsd, saving powes
Bra X [ Mok g andd shoubd ba 221 10 280

BavT X o Mot used. and should ba 5281 10 Zer

Brs PLD MCall ck
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PLD
PLD PMMRO C 3 ) o 1, )
70ns , PLD o 15MHZ )
1 ( ) ) 10ns. 0 ( ), PLD o
PLD N o » MPSD3200
S5MHZ. PMMR2 MCU ) PLD o
101. PMMR21
Bit 0 X [} Fdord ussd, mnid shioubd be sst to 2am
Bit 1 X [x} Pod used, and should be sat to 7anm
it PLD Amvay O=on Einpﬂ.ll to tha PLD AMND Armay is connecled
W 1=dah ﬁﬁnlp‘ul o PLD AN Armay 15 desconnecied. Samand powe.

mia | ELD Amay 0 = o 'I-T_ﬁuwrt-m ths L AND Amay & conrected

1 =ofl | BT ingast 50 PLD AND Asrary i disconnected -',.'.QB:_W.H
-
A 4

Bitg | PLDAmay 0 = on | FSEN inpaut ta the PLD AND Anay i conn w

FSEN 1 =ofl | FEEN impl 8 PLC AMD Array e dess %&nﬂ ¥ WL
PLD Aoy 0 = o | ALE nput 1 the FLLY AN Ay 15 %ﬁ—].
ALE 1 = ofl | ALE input 1o FLD AR nlrn;}'&cleﬂ SaVie] power.
Bitd | X ) Mot used, and should be 501 ¥ zera.

Bi7? X &) Mol used, and *:hl.*u% Bapa.
;1. 0. QF%w

QOZ. APD

APD ;*EIH ALE Lawvel APD Countar

PN

Bit 5

X Mot Counting
| i Fulsing | Mod Counting
1 0o 1 Caounting (Ganeratss

PLIM aller 15 Clacks)

SRAM ( ) . PSD ) SRAM o

SRAM (VSTBY, PC2) . VCC VSTBY , SRAM
(VSTBY, PC2), SRAM . SRAM (ISTBY) 0.5pA. SRAM
2V, (VBATON) PC4. VCC VSTBY

PSD (CS1, PD2)

PSDsoft D PD2 PSD (CS1) . ) )

PSD Flash « SRAM., 1/0 . PSD (CS1, PD2)
) Flash SRAM, o ,  PSD (CS1, PD2)
, PLD 1/0 o
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SHEES
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P&S INFORMATION

CLKIN (PD1) PLD . CLKIN (PD1) PLD AND
(OMC) o
) ) CLKIN (PD1) PLD ) )
o PMMRO 4 5 1, CLKIN (PD1) PLD AND
PSD MCU (WR, RD, PSEN (ALE> > PLD )
o PLD AND . ) )
PLD , , o PMMR2 2.
3.4.5 6 1, CLKIN (PD1)> PLD AND o

65. (RESET) S‘Q/

MLNHPO N

N Pizmmsas- U Flosssdd o
REEET Iﬁ'

SRR W AT

, VCC , PS év Tninh-po o ;
) , lash . (/RESET) , PSD
) , Toprs
Flash o ) )
(WR) , (FS0~FS3 CSBOOT0~CSBOOT1)
; (WR, CNTLO) . VCC VLKO , Flash
, PSD ) Tninh, )
) topr . 65 .
/0 , PLD
103 , 110 , PLD . , PLD
) PLD . VCC
o PLD , PLD o
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103. ,
Far Configuralon Povner-On Fesel Warrn Resal Favwer-dovar Made
ML I Inpan mids Inpin ks Linehamipsad
Walid after imernal P50 Depands on inputs to FLD
PLD Chutput canfiguration bits ars Walid {addressss are Bocked in
lamded PO mmoade )
Adddress Ol Tri-ataned Tri-stated Mt defined
Pengheral 1y In-staned Irl-ataned Tn-siated
Register Power-0n Reset Warm Aeset Power-down Mode
PRIMRD ard PRIMAZ Claared 160 Linchanged Linchangped
ocrocets -t sams | CRarea o g yiniomal | Ooporcs on 9 and pr | Dapends on 1o
Initialized, basad on tha Inflialzed, based on the
(Al | Hr_-q.g.m‘ sadectian n PS0sof sedection i PSDwolt Linchanged
Configumbon menu Configuration MLl 3
Al othar regutans Claaired 10 Claared 160 4 Linchangped
: 1. VM SR_cod PeriphMode Q~q§
JTAG QQ’
JTAG C (  104). Qg/( Flash )PLD , PSD
JTAG JTAG
JTAG (IEEE 1149.1) TMS,TCK, T TSTAR TERR JTAG
. Q PSD ( ), C
JTAG TMS,TCK,TDI T*
AN1153, JTAG%V (ISP)
JTAG O
, JTAG ) JTAG ( FlashLINK ) JTAG
o , TDO , JTAG ) o
JTAG ,TSTAT TERR o
/ RESET JTAG ,  PSD , / RESET MCU,
MCU o AN1153, JTAG (ISP) o
HPSD3200 JTAG (1sc) . PSDsoft
FlashLINK JTAG JTAG (1SC) o JTAG (ISC)
ST FlashLINK puPSD3200
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101




goboboooooboobooooo
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104. JTAG
Port © Pin JTAG Signals Dhesc riplion
PLC0 Thi= Mlede Selet
FLE 1 9 Llack
PC3 TETAT Stanes
P4 TERR Error Flag
PCS TCH Sarial Data In
FLE | serial Data O
JTAG
JTAG (TMS, TCK,TDI TDO) , IJSTAT TERR
uPDS JTAG
AN1153.
Flash ,
( ), "ISC_CLEAR” "ISC LE”
TSTAT 98 7 /[ (PC3) / @z . PSD
Flash ), TSTAT FIasﬁQ
Flash ,TSTAT Q.
TSTAT TERR ”ISC_ENABLE” <2.
Flash Q
1, C\ JTAG
PSDsoft OE
Flash
ST ,MPSD3200 PLD 1.
PLD o

www.icbase.com
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P&S INFORMATION

"ISC_ENABLE”

, TSTAT

JTAG

PSDsoft
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105. JTAG

B TAG Enable 0= off | JTAG port s disablad

1 = on | JTAG port is enablad
Bit 1 X ] Mot used, and should be se 10 zeao
Bz X 1] Mot used, and should be a8 10 Zeao
B3 X & Mot uged, ard should b= 22110 280
Br4 X o Mot used, and should bs 58 1o zeao
B s 1] Mot used, and should b sed 10 zeao
Bid X i Mot used, and should be set 1o zero
BeT K o Pod used, ard should B st 1o zean

: 1. JTAG NVM ( PSDsotf) . ( ) JTAG o s

JTAG JTAG , JTAG

AC/DC e(,@
HPSD32X X AD DC Q/

DC Q,Q.

o AC
PLD é
s MCU éV.\
n DC .
n PLD,Flash SRAM (MA) (MHZ) o 66 67
PLD (MA/MHZ)> (PT o
n PLD , Turbo o ,

www.icbase.com 103




gooooooooooooao
O0OO0O0O: 800-8808051 P&S INFORMATION

NEER

66. PLD Icc (5v )

100 |— v = 5% o

a0 :pi'l."ﬂd A /
a0

i = (mak)

e . BT 1 (K%
—— FT 1%

o 5 1] 15 o] a5

KRR

67. PLD Icc

&

ah

an

[mAk

i

-
H

an

Iz

20

0

Q ] 0 15 m 13
IGHEST COMPOSITE FREGUENCY AT PLD INPUTS [MHE ALEHDD
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106. Vcc=5.0vV , PSD ( )
Conditions
Highasi Compasite PILD ingaet freq uendy
{Freg PLLY) =8 MHz
KU ALE frequency (Freq ALE) =4 KHz
;n:-iil-l;-ih FRITHAY -
“= SHAM access = 15%
" 1D accass = 5% (no addional power above bass)

Oiparaticnal Modes
& Marmal =107
*o Posar-down Meds = A0
Humbsar of product tems wsaed

{Ircen Fibesr peporl) =45 PT

%% of fotal product ferms = 45482 = 24.7% @
Turbe Mode =CN

Calculation {using typical val

Iy 1odal = lpawicloam & SLpawckoam + ER e P el L ]

= Ipwcloam & Sparda el & [*aflash x 2.5 maSiHz x Freg alE
+ TS HAM x 1.5 ma'MHz x Freg ALE
@ + %% FILL & 2 mANIHZ & Freg PLD
@ + #PT 400 8 F T
=50 O 0] n{0Ex25mARHz x 4 MHz

+ 015 x 1.5 mAMHE = 4 MHE

*Q + 3 mAMHz & B MHz
V + 45 2 0.4 mAPT)
oe . sd5 A+ 015 (8 +00+ 18+ 18 MA)

=45pA « 1 xE 429
s 45 PA + 420 mA
= Fd s

This is the operating power with no EEPROR VWirile or Flash memory Erase cycles in progress. Cakeulation is based
ai o = O mA.
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107. Vce=5.0vV , PSD ( )]
Conditions

Highest Composite PLD input Frequency

{Freq PLEY =8 MHz
ML ALE fraquancy (Freq ALE) =4 MHz

KOsy

“x SRAM access = 15%

e I} aass = 5% (0 additionsl powar above bass)|
Oparatanal Madas

=% Hormal =10%

i Posr-dowen Mosde = 00
Rurnbsar of prodisct emes used

{from fiter repoit) =45 PT

% of tolal product terms = 45180 = 24.7% @
Turbi: Bode = 2IIF

Caleuilstian [usin a Typecal val

lpge: toal = IpraEdoasm i Topwackram 4, Kl (3h + o {ocfy

= | o Sk onodmal § (*fash x 2.5 mARHE & Freg ALE
&H.ﬁlﬂ x 1.5 m&TdHz x Freg alE
% + % FLD = {fram graph using Fresy PLOG)
= 50 s 01 % {08 x 2.5 mARHE x 4 MHz

o + 0155 1.5 ma ke x 4 MMz

+ 24 MA)

*ﬂbpﬁ.i O n B+ 08 4 24)
=45 pA + 012320
Oé = 45 P&+ 320mA
=3.34 mA

This is the operatng powar with no EEPROM 'Writa ar Flash mamory Erase cycles. in progress. Caloulation is basaed
an laur = 0 mA

b o

o STMicroelectronics SURE
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NEER

P&S INFORMATION

108.
Symbaol Parameber Min Ma. Uit
Tsmg Storage Temparah s -5 125 [
Tigan Laad Tempesatune during Soldarng (20 seconds max i! 23 c
Via Inpuit and Dutpor Voltage {2 = Yoy or Hi-Z) =05 5 W
Ve Supply Vdtage -5 g5 W
Vpp Devica Frogammsr Supply Voltage =0.5 14.0 W
Veso Electrostatic Discharge Yohags [Human Body model) ? —2HMH) S Y
: 1. IPC/JEDEC J-STD-020A
"2., FEBECOtg JESD22-A114A (C1=100 pF, R1=1500
DC AC
, DC AC .DC é&@
&
: BV ) ((Q’
109. %Q/(sv )
Symbaol Paramester Mliin.. Max. Uniit
Woo Supply Vokage i Q 4.5 8.5 W
Ambient Operatirg Te re | industrial’ =40 ES C
- anibiant i'l:ﬂ.ﬁﬁgﬁn {commenc ialj Q O G
: (3Vv ®é
110. @BV )
Symbal Paramater Idiin., T, Linit
Yoo Supply Vollage an a8 W
T, Arnbeenil Dperaling Tempsarature (indusanalj —40 B3 c
sk Operating Temparatura (oommssial | i} O N
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P&S INFORMATION

111.

Signal Letiera Signal Behavior
B, Ackdress [] Timrs
G| Gk L | Lodfc Lewel Low or ALE
D | ingaut Draka H | Logic Lewal High
| Iresruscticn Vo Valid
L |aLE ¥ | HoLongsra Vald Logic Lewssl
H | Rasat inpu or Chutpa £ | Float
P | PSEN =igral P& | Pulse Widh
¥} Cramput Diaka
A | RD signal
W | WH signs

8 | Varpr Cunplt

M| Cumpat Macrocell

: tAVLX — ALE o @
e

WAVEFORNS INPUTS OUTPUTS

5@ PUT STEADY OUTPUT

q Y WaT CHANGE FROM WILL BE CHANGING
HI TO LD FROMHI TO LO

MAY CHANGE FRORM WILL BE CHANGING

L0 TO HI Lo TO HI
DON'T CARE CHANGING, STATE
LN KN OV N
M OUTPUTS OHLY CENTER LINE IS
TRI-STATE

e fued

www.icbase.com 108




goboboooooboobooooo
800-8808051

gooo:.

112. DC Bv
Test Condition
Symbol Parameter {in addition to those Min. Typ. Max. Unit
in Table 109)
T L 45V <Vop <55V | 07Vee Vec+05| v
Vg :EEETJW—"W Woltage (all other 45V <Wop <55V 2 Voo + 0.5 i
v [ e AT 45V <Vec<55V | 05 oavee | v
ViL :::Et.lf;uw Voltage (all ather 45V <Vpp <55V 05 08 v
,!:r:l - =_23 K ’.t, 0.01 04 W
VoL Dutput Low Voltags (Ports e
AB.CO) loL = 8 ma - o
Voo - 45V 025 | 045 v
loL = 100 pA v¢ 03 v
VoL ?glgu;-.l;cw Votage (Ports loL = 1.6 mA 045 v
' oL = 3.5 maA 1.0 v
loL =200 pa 0.3 W
Qutput Low Voltage (Port O, ALE, — o 0 —— -
Vo2 | pgen, R, wiyt oL = 28" 045 Y
loL €0, MA 1.0 Y
I'} =_‘§O.”1:?‘ 4.4 4.40 v
Vo Output High Valtage (Ports co=+=
AB,CD) N __
'fj'gc‘_ e 2.4 3.9 v
Vou Output High Voltags { Pors loH = B0 pA 24 W
! .
12.3.4) loH = —10 pA 0.9Veoe W
v Dutput High VobemaNSort 0 in ext, loH = —800 pA 24 W
OH2 | bus mode, ALENRSEN, RD, WR)2 loH — 80 IA 0 oves v
Vo Cutput High Voltage Vereyon loH =—1 pA Werpy — 0.8 v
liL 1ng3|::4|;| Input Current (Pors WiN = 045V -0 —&0 HA
L I_I;;?i; }.-IEI:;?I“;I'lmmiticnn Cument V=20V 65 _gED uA
p Voo (min) for Flash Erase and - .
Viko Program 25 4.2 v
VsTRY SRAM (PSD) Stand-by Voltage 2.0 Voo W
SRAM (PSD) Stand-by Current , - -
ISTBY | USTRY input) d Voo =0V 0.5 ! HA
IDLE SHAM (PSD) Idle Current Vor = VsTay 0 0.4 LA

(VSTBY input)
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Test Condition
Symbol Parametar {in addition to those Min. Typ. Max. Unit
in Table 10%)
SHAM (PSD) Data Retention . \
VoE Voltage Only on VeTey 2 v
ILI Input Leakage Current Ves = VIN = Voo -1 1 A
ILo Output Leakage Currant 0.45 = Vout = Ve -0 10 HA
Voo=55WV o
. . 250 1A
Ipp® Power-down Moda LVD legic disablad i
LV D logic enabled 350 A
Active (12 MHz) - 16 ma
Voo =5V
Idle {12 MHz) 75 ImA
a4t Active (24 MHz) y v 26 ma
I - cc=5V
cech |dle (24 MHz) 13.5 mi
Active (40 MHz) 44 ma
Voo =5V
|dle (40 MHz) 18 ma
FLD TURBO = O, v 5 o
f=0MHz? HAPT
PLD Only -
PLD rT u gt ﬁa =0n, ; 400 00 | parT
lccpsD | Operating OV S
iocy® Supply Currant During Flash marbny _ j
Flash memory Wiite/Eras@any 15 a0 ma
Read Qo 20 MHz 0 mA
SRAM GO MHz ] A
PLD AC Bass note
‘_ y
IccPSD | Flash memory AC Adder 2.5 25 mA/
- MHz
(A2
' - - ma/
SRAM AC Adder 1.5 a0 MHz
1. CPU cc ¢ ),
XTAL1 ftclch,tchcl=5ns » VIL=Vss+0.5V,VIH=Vcc-0.5V,XTAL2 , 0=RESET=Vcc,
,» lec ( TmA) &
2. CPU cc ¢ ),

XTAL1 tclch,tchcl=5ns » VIL=Vss+0.5V,VIH=Vcc-0.5V,XTAL2 , 0=Vcc,RESET=Vss,
3. IPD( ) EA s XTAL1=Vss,XTAL2 » RESET=Vss, 0=Vcec,
4. PLD 66

110 =0mA
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113. DC 3V
Test Condition
Symbol Parametar {in addition to those Min. Typ. Max. Unit
in Table 110)
| t High Yaoltage (X TAL1, f I n - \
Vith %?1 olage | A0V Voo =36V 0.7Ver Voo + 0.5 W
LCI ittt 30V<Veo=36V | 07vog Voo +05[ v
i | Votage (XTALL. 30V e<Veo<36V 05 oaves | v
Input Low Woltage (all other Y . r ne 0
ViL inputs) A0V Voo =36Y 0.5 08 W
oL =2 001 | 04 v
y Cutput Low Voltage (Ports e
O lagcD) —amn
Vag = 2.0V 045 | 045 v
Vol Cutput Low Voltage (Ports loL = 100 pA -~ 03 v
12,34)! loL = 1.6 mA 045 v
v Output Low Voltage (Port 0, ALE, loL = 200 pA 03 W
%= IpsEn, RD, WAy loL = 3.2 mA N\ 045 v
',3” = ';“:'_l"',:, 20 2.00 y
Vi Output High Voltage (Ports R v
OH ABCDY il — 21 mA
Vo= 2.0V 7 28 v
Von Output High Voltage { Ports n loH =—20pA 20 W
1 .
1,2,3,4) loH = —10pA 0.9%ec W
v Cutput High Voltage (Poreln ext. loH = —800 pA 2.0 v
OH2 | bus mode, ALE, PSERD, WA o = 80 1A 0.0Vos v
YioHs Cutput High VolmgeN sTEYON loH =—1paA Verey —0.8 W
Logic O Input Chirent (Ports f A -
I ; .2%.4} P i (P Vin = 0.45Y 1 _E0 HA
Logic 1-t0-0 Transition Cument _ 8 - -
ITL iPorts 1,2,3,4) Vin =20V -25 —250 A
: Wioo (min) for Flash Erase and - \
VKo Frogram 1.5 22 W
VsTRY SRAM (PSD) Stand-by Voltage 2.0 Vo W
SRAM (PSD) Stand-by Currant T -
IsTRY (VSTBY input) Voo =0V 0.5 | pa
SRAM (PSD) ldle Current o - -
lioLE (VSTBY input) Voo = VaTey 04 04 WA
. SRAM (PSD) Data Retantion ) . .
VOF Voltage Only on WsTEY 2 WV
I Input Leakage Current Vg = Viy < Voo - i A
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P&S INFORMATION

Test Condition
Symbol Parametar {in addition to those Min. Typ. Max. Unit
in Table 110)
ILo Output Leakage Currant 0.45 = Vout = Voo —10 10 HA
i Vop=3.6V 110 LA
Ipo® Power-down Moda LV D logic disabled
LV D logic enabled 160 VLS
Active (16 MHz) 10 ma
Voo =33V
sas Idle (16 MHz) 5.25 ma
lcc_cpu=™
- Active (24 MHz) 16 ma
Voo =33V
Idle (24 MHz) 8.25 mi
PLE TURBO = Off, 0 J—
f=0MHz? HaET
PLD Only
FLD _TLHED =on. 200 | 400 | paseT
locpsp | Operating Cune
ooy Supply Current During Flash memory _ _
Flash memory Write'Erase Only 10 25 ma
Read Only, f =0 MHz 4] 0 ma
SRHAM f=0MHz 2 4] 0 ma
PLD AC Bas= \ note
ICC_PSD | Flash memory AC Addar 1.5 2.0 rT:
; -] WiFZ
(A1) o Ny
SRAM AC Adder 0.8 15 M
1. CPU lcc ¢ ),
XTAL1 ftclch,tchcl=5ns » VIE=Vs3+0.5V,VIH=Vcc-0.5V,XTAL2 , 0=RESET=Vcc, o
» lec ( TmA) &
2. EA s CPU lcc ),
XTAL1 tclch,tchcl=5ns » VIL=Vss+0.5V,VIH=Vcc-0.5V,XTAL2 , 0=Vcc,RESET=Vss,
3. IPD( ) EA , XTAL1=Vss,XTAL2 » RESET=Vss, 0=Vcec,
4. PLD 66
5.1/0 =0mA
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: ( 40MHz MCU )
114. (  40MHZ MCU )
Symbal Faramates! i 11::35::'3“‘?;1 Unit
Hin Max Min Max
ILHLL ALE pooliss widdh ¥ Fale T R ] ]
lay Addrees sorl-up fo ALE 1 lpLc - 15 ns
LA A e okl e ALE 13 i = 15 &
L ALE Low % valid inestuciion in 65 g -45 | ma
UNT= 1 ALE Eﬁ 111 gL = 15 &
[T PEEM puksis widih L] M - 16 e
lpuy ﬁ fio valid mstruchon In 28 T -50 | s
1Ty Inpisl insirucion hokd sticr FEEH o o s
T Il insiruecion Noal aber TSEN 15 leicL - 10 &
TR~ Addeges valid aftes PSEN 20 [ ]
laditi A 10 vkl Inesdvica on in FE g Bavica-60 | ma
fazpL A ililenis Mol w0 FoE N 5 s
: 1. ( 109 » Vcc=4.5 55V) :VSS=0V; Q. ort 0, ALE PSEN 100 pF; CL
80 pF @
2. yPSD3200 20ns é 0
: ( 40MHzZMCU O
115. QO ( 40MHZ MCU )
Symbol Parsmeter’ ~\ I i e 12::?:'_#5:-:%-?"‘ Uinit
V Min Max din W
IRLRH AL o b o ke e 120 flcy o -0 ns
[ TP s -J.1:1:'|C 1240 By - 30 ns
IL LAtz Adkana hold aler ALE i [=] L T Il I il
[FTTHE AN ks wakid dalain 75 Bigey - 50 | me
TR Ctala ol 2 her AL 1] 0 s
lpunr Duanls Tl ol TIEF @ i e T T ik
ILuow ALE 0 vabd data n 150 B -50 | m=
e Addrass o walid daka in 150 S -T5 | o ma
L1 ALE w W or AD =] a0 Aoy =16 | lopc e 15 | om
LA agkbass walid o WIT ar B T Mg -0 Tt
aHLH W o D High 1 ALE High i 40 by - 16 i + 18 H
kvl Cuala walid 10 W Irarstion i ba gy -5 m
Lawivm [ala satup bakore WH 126 Moq, - 50 ns
heyain Daia bold ﬂlhlﬁ L EngL-30 s
IRLAT ks fioal ahar AT i ] 5
: 1. ( 109 » Vcc=4.5 55V) :VSS=0V;CL Port0, ALE PSEN 100 pF; CL
80 pF
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(  40MHz MCU )

116. ( 40MHZ MCU )]
: Varialle Oscillator
Symbol Parametar! 40 MHz Oscillator 1hcLL = 8 to 40 MHz Unit
Min Max Min Max
IRLRH Oscillator period 25 125 ns
bwyLwH High tima 10 ool —tolox | ns
tLaxz Liow time 10 toroL —toLex | ns
IRHDX Riga tima 10 ns
IRHDX Fall time 10 ns
1. C 109 , Vcc=4.5 55V) :VSS=0V;CL Port0, ALE PSEN 100 pF; CL
80 Pf
: ( 24MHz MCU )
117. ( 24MHZANMCU )]
. Variable Oscillator
Symbol Parameter! 24 Mz OSC'”_‘"‘E' MercL=8t024 MHz | ) o
Min L Max Min Max
ILHLL ALE pulse width 43 { v 2toLoL —40 ns
favLL Address set-up to ALE o R toLoL — 25 ns
I Lax Address hold after ALE 17 toLoL —25 ns
tLuwy ALE Low to valid instruction in N J, > 80 MoLoL- 87 | ne
tLipL ALE to PSEN 22 toLeL - 20 ns
oo | PSEN pulse width U a5 StowoL - 20 s
tpuy PSEN to valid instructichin &0 StgLoL-65 | ne
tpaix Input instruction h@d® fer PSEN 0 0 ns
tpaizS [nput instruction qu:uaI'aflerFEE'N az toLcL —10 ns
tpagay® Address valid after PSEN a7 toLoL — 5 ns
Lawny Address to valid instruction in 148 StoLoL — B0 ne
tazpL Address float to PSEN —10 -10 ns
: 1. ( 110 » Vcc=3.0 3.6V) :VSS=0V;5V CL Port0,ALE PSEN 100 pF;,
3V 50PF; 5V CL 80 Pf, 3V 50PF.
2. yPSD3200 35ns , 0 o
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: ( 20MHz MCU )
118. ( 24MHZ MCU )
: Variable Oscillator
symbol Parametar! 24 MHz Oscillatar 1feLey = & to 24 MHz Unit
Mir Max Min Max
tRLRH RO pulsa width 180 tooL — 70 Ms
by | WH pulse widih 180 toLoL — 70 ns
Il Laxz Address hold after ALE 55 StoLoL — 27 ns
tRHDX RO to valid data in 118 Blopol— 90 | ns
IRHOX Data hold after RD 0 0 ns
tRHDZ Data float after D 63 2icLocL-20 | ns
Lo ALE to valid data in 200 BloLoL-132 ] ns
tawony Address to valid data in 220 OoLoL—-155 | ns
fLowL ALE to WR or RD 5] 175 oL -50 | toLol+ 50 | ons
tavwL | Address valid to WR or RD &7 ‘ 4oL - 07 s
twHLH | WR or RD High to ALE High 17 67, = toioL-25 | tooL+25 | ns
Ty Data valid to WHR transition 5 X/ toLoL — 37 ns
toywH | Data set-up before WH 170 \ TtoLoL — 122 ns
twHax | Data hold after WH 5 “l- v toLoL - 27 -
tRLAT Addrass float after BD X 0 a ns
1 C 110 » Vcc=3.0 3.6V{#ASS=0V; 5V CL Port0,ALE PSEN
3V 50PF; 5V CL 80 Pf, 3V 50PF.
: ( 24MHz'MCU )
148 ( 24MHZ MCU )
: Variable Oscillator
symbol Parametar! 24 MHz Oscillator e = 8 to 24 MHz Unit
Min Max Min Max
IRLRH Cacillator period 4.7 125 ns
twLwWH High time 12 ool —towcx | ns
tLLaxa Lo time 12 toloL —toLcx | ns
IRHDX Riza time 12 ns
IRHD® Fall time 12 ns
1 ( 110 » Vcc=3.0 3.6V) :VSS=0V; 5V CL Port0,ALE PSEN
3V 50PF; 5V CL 80 Pf, 3V 50PF.
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P&S INFORMATION

: CPLD (5V )
120. CPLD (5v )

Symbol Parametear Conditions Min Max AFI‘-;:-FL: TgfI;G f;f:: Unit
wF | D e =N ey e
tEa Ellfl'cli_gelnput to CPLD Output 29 T ns
leR g%glénput to CPLD Output 24 o] 2o ns
LA Rp g&ﬁﬁwﬂwChmemml 29 TN ns
LaREw S{—I;I;E ll!:':‘qe::ul;::_lstel'f_‘alenl' or Praset 10 10 ns
larD CPLD Array Delay ma’;‘;’fm” " + 2 ns

1. PA3~PA0,PB3~PBO, PD2~PD1 , o o

2. MCU tPD 0, 2, RD,WR,PSENWALE ,

. C 80 )
: CPLD (3V )
121. CPLD (3v )
v —=

Symbol Parametar Congitions Min Max API-;:-rc: TLIIC;fI;G i:f:; Unit
R REEE
A EII?'GLSQInput to CPLD Output 42 sonl & ns
en | CPLD it o CPLOQENT 12 20 | -6 |
tamp g;';gl%z?;‘?’;g"c'gmm' 40 +20 | -6 | ns
e e
laRD CPLD Array Delay Iﬂﬁill;fmll 25 +4 s

1. PA3~PA0,PB3~PBO, PD2~PD1 , o o

2. MCU tPD 0, 2, RD,WR,PSEN ALE s

o C 80 )
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122. CPLD (5V )]
- ) PT | Turbo | Slaw .
Symbeol Parametar Conditions Min Max Aloc | Off | rate! Unit

Maximum Fraquency )

Extarnal Feadback Hits+co) 40.0 MHz

Maximum Fraquency -

TMax Intemal Feadback (fonT) lits+tco-10) B56 MHz

Maximum Fraquency .

Pipelined Diata 1iteH+cL) 433 MHz
ts Input Setup Time 12 +2 +10 ns
tH Input Hold Time ] ns
tcH Clock High Time Clock Input G ns
oL Clock Low Time Clock Input G ns
oo Clock to Output Delay Clock Input 13 -2 ns
taRD CPLD Array Delay Any macroceall 14 +2 ns
tMIN Minimum Clock Period 2 toH+toL 12 ns

1.  PA3~PA0,PB3~PB0, PD2~PD1 , o
2. CLKIN (PD1) tCLCL =tCH + tCL .
: CPLD B\ )
123. CPLD 3v )]
i@ . PT | Turbo | Slew .
Symbol Paramater Cipeitions Min Max Aloc off | rate! Unit
Maximum Fraquency N \
Extarnal Feedback 1lg+lco) 222 MHz
Maxirmum Fraguency - -
fuax Intemal Faadbackgimu 1ite+too-10) 285 IMHz
Maxirmum FI'BE]LIE!I'H:? \ o
Pipelined Data 1iteH-teL) 40.0 MHz
Is Input Setup Time 20 +4 + 20 ns
tH Input Hold Time 0 ns
tcH Clock High Time Clock Input 15 ns
toL Clock Low Time Clock Input 10 ns
oo Clock to Output Delay Clock Input 25 -6 ns
LaRD CPLD Array Delay Any macrocal| 25 +4 ns
thin Minimum Clock Period? foH+HCL 25 ns

1. PA3~PA0,PB3~PB0, PD2~PD1
2. CLKIN (PD1) tCLCL = tCH + tCL .

H

www.icbase.com




goboboooooboobooooo

gooo:.

800-8808051

: CPLD

(5V

124. CPLD 5V )
- ) PT | Turbe | Slaw .
Symbol Paramester Conditions Min Max Alac off | Rate Unit

Maximum Fraquency

Extarnal Feedback Vitsa+tcoa) 284 MHz

Maximum Fraquency " a -

FMaxa Intemal Faadback (fonTal 1{tga+tooa—10) 62.5 MHz

Maximum Fraquency \

Pipelined Data VltcHa+toLa) 4 MHz
tsa Input Setup Time 7 +2 +10 ns
tHa Input Hold Time a8 ns
toHA Clock Input High Time a +10 ns
oLa Clock Input Low Time a +10 ns
tcoa Clock to Cutput Delay 1 +10 | -2 ns
taRDA CPLD Array Delay Ary macrocel| & +2 ns
thina Minimum Clock Period 1T 16 \ 9 s

125. CPLD (3Vv )
- . PT | Turbo | Slaw .
Symbol Paramster Coneitior@) Min Max aloe | off | Rate Unit

Maximum Fraquency %1

Extarnal Feadback ' Q A 21 MHz

Maximum Fraquency . -
fhasxa Intemal Feadback (fonTa)l A\ oArcoA-10) ara MHz

Maximum Fraquency

Biolinen Dot V 1/{tcHA+ELA) asa MHz
tsa Input Setup Time <®\> 10 +4 1 +20 ns
tHe, Input Hold Time 12 ns
toHa Clock High Time 17 + 20 ns
toLa Clock Low Time 13 + 20 ns
tcon Clock to Output Delay 36 +20 | -6 ns
LaRD CPLD Array Delay Ay macrocel| 25 + 4 ns
s Minimum Clock Period 1ifoyTa el ns
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72. /
k! i
INPUT f( ),\
tER 1EA,
alf—iin il o
e ALY LETT
ENABLEDISABLE fF s R
ANZEED
73. /
RESET/PRESET "-.(
INPUT /
HARP
REGIETER ;{%;{&;E* §
ouTPUT é ;
& ANIZHE

74, @@ -PLD

% .
A\

1, tH
INPUT F %

OUTPUT

Al0ERED

75. ( )

tCHA LA

CLOCK

e Wl
ey
o

154

tHA
INFUT J #
REGISTERED
GUTPUT

Al0EA5E
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P&S INFORMATION

: (5V )
126. (5V )]
- ) PT | Turbo .
Symbel Parameter Conditions Min Max Aloc Off Unit
1= Input Setup Time (Mate ) 0 ns
tiH Input Hold Time (Mate ) 15 +10 ns
tiMH MIB Input High Time (Mote 1) 4] ns
LML MIB Input Low Time (Mote 1) 4] ns
L{['Ta] MIB Input to Combinatornial Delay (Mote 1) 34 +2 +10 ns
1. PLD / AB.,C . ALE/AS tAVLX tLXAX .
: (3V )
127. 3V )]
- ) PT | Turbo .
Symbeol Parameter Conditions Min w; Aloc Off Unit
»
tg Input Setup Timea (Maota 1) ns
tiH Input Hold Time (Mate ) & + 20 ns
tiMH MIB Input High Time (Maote 12 ns
tiML MIB Input Low Time % 12 ns
<
ting MIE Input to Combinatorial Delay L~ w; 46 +d4 | +20 | ns
<
1. PLD / A,B,%@ . ALE tAVLX tLXAX .
7 ( )

% -—H L/ TR
PT an@ /—\L—/" kY

lg iy
INPUT ; 1

OUTPUT

Ling

At
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H ’ ( 5V )
128. s (5V
Symbeol Parameter Min. Typ. Max. Unit
Flash Program 85 ]
Flash Bulk Erase' ipre-programmed) a an 2
Flash Bulk Erase inot pra-programmed) 5 ]
beHOVS Sector Erase (pra-programmed) i a0 s
tWHOV 2 Sector Erase (not pre-programmed) 2.2 ]
twHOW Byte Program 14 1200 =3
Program / Erase Cycles (per Sactorn) 100,000 cycles
twHwWLD Sactor Erase Tima-Out 100 ys
torvaw D7 Valid to Output (DG7-D00) Valid (Data Polling)® 30 ns
DQO-DQ7 , DQ7 tQ7vQv o
: ’ ( 3V )
129. s DSV
Symbeol Parameter 71 Min. Typ. Max. Unit
Flash Program a5 ]
Flash Bulk Erase’ (pre-programmed) A a an ]
Flash Bulk Erase (not pra-programmegst 5 5
beHOVS Sector Erase (pre-programmad) \ i a0 s
twHovz Sector Erase (not pre-prograg m*e-: 2.2 ]
BWHTV1 Byte Program 14 1200 ys
Program / Erase Cyolfs (per Secton 100,000 cycles
BWHWLD Sactor Erase Time -_,: 100 us
torwaw D7 Valid to OI'.H (DQ7-D0Q0) Valid (Data Polling)® 30 ns
DQO-DQ7 s DQ7 tQ7vQv o
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A (5V )

130. A (5vV )
T .
Symb=ol Pararnalar Conditions Mir Max lgﬁ-u Linit
. Addrss Valid o Data i 2 .
| il | X i 1] e
|51 Pa, 5] Wl b Dl Wakd ar + 10 ns
i e AT o Dk Valid IRoia 3 ne
1T 4 Dk | b Diaka Dk Yakd 22 ns
|RHILT-FA, A o Dl High-2 a4, ns
1. A o
2 A

A (3v )

131. A (3V,Q)

Symbol Paramater Conditions @) Max Turbo Unit

Ot
hd
taviov-pa Address Valid to Data Valid (Mote 50 +20 | ns
teLav-Pa T8I Valid to Data Valid % ay +20 | ns
& V3

tRLGY-Pa RD to Data Valid ) ] 45 ns
towav-pa Diata In to Data Out Valid an ns

tRHOZ-Pa Pl to Data High-Z 2 % a5 ns

>
K
2

(5v )
Symbol Farnmeisr Conditions K Kax Unit
LoD ¥ to Data Fropagalion Dalay 25 Tif
SRV P Cinam 5o Poit A Dale Peopagalion Dl Mota ) 22 TiE
BT -P, Wort | rrenbd 1o Port & Tri-slake 20 s
1 A
: A (3Vv )
133. A (3v )
Surbied Paramelsr Coarditiens Min MAnE Unit
BILIGH=F&, Wi o Dala Propagatios Delay 42 ns
IoRCe-Pa, Cinta b Pt & Dala Propagason Dalay Motz 1y ] ns
i (s Wer Il 1o Pl & Ti-atals 13 ne

1. 0 A o
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NEER

P&S INFORMATION

/I

S

7. /O
ALE 7 '~. /
nopus ——  ADDRESS DATA VALID ><><><>—
- tavay (PA) o
. 12 GV (PA) _
= XN e
ALY (PA) o {RHOZ (P
)
1oV G { PR
DATA OH PORT &
& AIDEE1D
<) g
78. I/O @%
ALE / \ Q /
g (o X
[ wwiay | (pw | WVHGE (PR
WR
@% e (DVOY (PR
PORT A
M DATA oUT h
AICEEA
79. (RESET)
WV 4 Vec(min]
[ 7 .
TLNH
IHLNH-FO |, toem thIL hiH-A lopR
" Power-On Aezet o o Warn Fesst
RESET "-.,~
ANI2AEED
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P&S INFORMATION

: (Reset) (5v )
134, (Reset) (5V )]

Symbol Parametar Conditions Min Max Unit
tNLMH RESET Active Low Time ! 150 ns
tWLMH-P O Power On Resst Active Low Time 1 ms
ILMH-A Warm Reset (on the PSDa34Fx) 2 25 s
topr RESET High to Cperational Device 120 ns

1. (RESET) Flash o
2. Flash ) o
: (Reset) (3v )
135. (Reset) 3V )

Symbaol Parametar Conditions Min Max Unit
INLNH RESET Active Low Time ! ( -SII"I' ns
INLMH-PO Power On Resat Active Low Time S 1 ms
INLMH-A Warm Reset (on the PSDE34Fx) © X 25 us
topR RESET High to Cperational Device 7 300 ns

1. (RESET) Flash o
2. Flash ; o

\V/STBYON (5V )
136. VSTBYON BV )

Symbol Paraigetar Conditions WMin Typ Max Unit
tEvEH Verpy Detection oW S pyon Cutput High {Mote 1y 20 Hs
Varey Off Detabtidn to ¥ Output -
— LDSLEW ateditn to Vegyon Cutpu (Note 1) 20 s
1. VSTBYON Vce 2ms o
: VSTBYON (3Vv )
137. VSTBYON (3v )]

Symbol Parametar Conditions WMin Typ Max Unit
tEvEH Verpy Datection to Verpyon COutput High {Mote 1) 20 Hs
tBEL ‘I:-'DSEY Off Detection to VsTeYon Output (Nota 1) a0 s

1. VSTBYON Vce 2ms o
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: ISC (5V )
138.1SC  (5V )

Symbol Parameter Conditions Min Max Unit
tisceF Clock (TCK, PCA) Fraquency {excapt for PLD) (Mata 1) 20 MHz
tiscoH Clock (TCK, PCA) High Time (except for PLD) {Mote 1) 29 ns
tiscoL Clock (TCK, PCA) Low Time {excapt for PLO) {Mote 1) 29 ns
tiscope | Clock (TCK, PCA) Freguency (FLD only) Mata 23 2 MHz
tiscocHP | Clock (TCK, PCA) High Time (PLD only) Mot 2 240 ns
tisccle | Clock (TCK, PC1) Low Time (PLD only) {Mote 23 240 ns
hiscpsy | ISC Port Set Up Time 7 ns
tiscPH ISC Port Hold Up Time 5 ns
hiscpoo | ISC Port Clock o Cutput 21 s
tigopzy | 13C Port High-Impedance to Valid Cutput 21 ns
tiscevz | 15C Port Valid Output to High-Impedance :_ 2 ns

1. PLD s ISC

2. PLD

: I1ISC (3V )
139. ISC 3v )

Symbeol Parameter Conditions Min Max Unit
lizccF Clock (TCK, PC1) Fraquency {excap fl:ul‘F'LDjn {Mate 19 12 MHz
tisccH Clock (TCK, PC1) High Time "am:,‘-t for PLDG Mote 1y 40 ns
tIscoL Clock (TCK, PC1) Low Tiéne (excapt for PLD) (Mate 1y 40 ns
tiscocrp | Clock (TCK, PC1) B m::',‘:.-' (PLD only) (Mote 2 2 MHz
tiscocHP | Clock (TCK, PC1) :n Time (PLD only) {Mota 2) 240 ns
oo | Clock (TCK, PC1) Low Time (FLE only) {Mate 23 240 ns
hscesu | 1SC Port Set Up Time 12 ns
HISCPH I15C Port Hold Up Time 5 ns
tiscPco | 1SC Port Clock to Output an ns
tiscpzv | 1SC Port High-Impedance to Valid Cutput a0 ns
tiscpyz | 1SC Port Valid Cutput to High-lmpedance a0 ns

1. PLD , ISC

2. PLD
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P&S INFORMATION

80. ISC
|_.7 Liscen 4-"|
TCK
|-— ligcocL —e]
Liscesu | bisce
TOUTHS
Liscpzv
liscroo.
I5C OUTPUTSTDO W{
llscw{_
ISC OUTPUTSTDO _W%_
" N
Al0EEEs
81. MCU AC ile;
Voo -08 0.2 My + 0.0V
Test Points
02 Vpp - 0.4V
nasy —{
A|0EEED
AC Vee-0|V 1. 0.45V 0.
VIH ( ) 1o W € ) 0.
82. PSD AC /0
Vi gap + 04V VoH - 0.4V
—<: Test Reference F'-:-ints>—
Vioap -0V VoL + 01V
02Vor — 04V
Al0EES
, 100Mv , . IOL [L2DMa, VOH VOL
100Mv ,
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83.
Ve 0.6Y
D4y
84.
CRYSTAL OECILLATOR MODE DANIMNG FROM EXTERNAL SOURCE
o2
—] }—T wraLn HEE XTALD
r [—
(] Extemal Oscilator
ETALT e T e A
|
I
» C1,C2 = 30pF+10Pf, » C1,G62 o
85. PSD AC I/1O 86. PSD AC
20N
3.0V N {:195 i
ey sy =
Tt Poii,o 4 1.5V Davice
av Under Test ¢, - 30pF
AlD31030 {Including Scope and
I Jig Capacitanca)
= AR b
140.
Symbaol Parametar Tast Condition Typ.2 MWlan. Unit
CIN Input Capacitance (for input pins) ViN =0V 4 5] pF
Output Capacitance (for input? . oy pF
Cour output pins) Vour =0V & 12
1. s 100% o
2 TA =25 o
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TQFP80—-80 PQFP

- [u] -
. CH
E:Q
AHHHH ilililils! J
L - — —
(- =]
(- =
(- =
(- =]
Me E2 |E1 |E
T —
T —
o =] b
= =
(Tl 3 -
HHHHH  HHHHE ; =
. Nd . A,
=1
¢
QFP-a,
( ) Q
TQF ® 80 PQFP
Svmb n'< inchas

yme. Typ. A\ﬂiﬂ. Max. Tvp. Min. Maox.
A 1,600 0.0630

X i\\%f@ 50 0150 00020 T.0050

Np—

A2 1 .40@ S 1.2350 1.450 0.0551 0053 0.0571
[ 35 0.0 7.0 35 0.0 7.0
b 0,220 0470 0,270 0,0087 00067 0.010&
c 0.0a0 0.200 0.0035 0.0079
[§] 14,000 — - 0.5512 - -

o1 TZ.000 — — Oar2d — —

0z 0500 _ _ 0.a740 _ _

E 14.000 — — 05512 — _
= 12.000 — — 04724 — —
Ez 0500 — — 03740 — —

5 0500 — — o.0107 — —

0,600 0.450 0.750 0,0236 00177 0.0205

] T.000 — — 0. 0304 — —

M a0 a0
MNd 20 20
e 20 20
CP I I 0,080 I 0,003
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00000000000 000 // ’c‘)n,ﬁfgg

PQFP52 -52 PQFP

- ] -
" [u ]
02 A2
AHHHH ilililils -
I - — — 1
[ O e
[ O
[ O
[ =
MNe E2 |E1 |E i
| |
T —
o -] b
3 HE M =
(T 3 -
HHHHE  HHEHE . =
- Md i _-A »
S[er]
¥
3 ¢
aFp
: TQFP52-52 PQFP (
PQFP5E&/
Symb. m@@ inc!ﬁ@s
Typ. (\MI Max. Typ. Min. Max.
A % 1.75 0.069
Ad 0.05 0.2 0.002 0.008
AZ N%Q 1.25 1.55 0.049 0.061
b @ 0.2 0.4 0.007 0.016
[= 0.07 0.23 0.002 0.009
12 0.473
W} 10 0,204
o2
E 12 0.473
E1 10 0. 304
E2
a 0.65 - - 0.026
0.45 075 0018 0.03
L1 1.0 - - 0.039
0 0 7 0 7
M 52 52
Md 13 13
Me 13 13
CF 040 0,004
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141.
Example: uPsD 3 2 3 4 B WV - 240 &8 T

Device Typa
UPSD = Microcontroller PSD

Family
3=28022 core

FLD Size
2 =16 Macrocells
3 =132 Macrocells

SHAM Size
1 = 16 Khit

3 =64 Khit @
5= 255 Khit

Main Flash Memory Size

3 =1 Mbit
4 = 2 Mbit @:;

5 =4 Mbit

IP Mix @@

A =1SE, 1°C, PWM, DDC, ADC, (2) UARTS
Supervisor (Reset Out, Resst In, VD, WD@

Operating Voltage %
blank =Yoo = 4.5t0 55V
W=Vpoo=30103.6¥

O

Speed
24 = 24 MHz
40 = 40 MHz

Package
T =52-pin TQFFP
LI = 80-pin TQFP

Temparature Range
= 01 70 "C (commercial)
G = —40 10 B85 *C (industrial)

Qption
T = Tape & Reeal Packing
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