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2
uPSED # 52
3233 | 1M | 25ek | esk 16 or 5 Q. 2 1] 4 | yes g | 40 | or
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2.80

Part Pin | 3940 | pin Mo, | 0wt = T
AR Alarmata
R . 2 o ﬁﬁ?l:ﬁ;fﬁli.ddmﬁ Drata bus A1
a1 A aF 2 | Muhtiplesed Address/Data bus AGTO
F0.2 AR 18 W Wultiplexed AddressData bus A2T2
o3 a3 9 | Muttiplased AddressData bus 4303
P A0 41 K| Midtiplassd AckdiessDiata bis A4
Fo.5 a5 43 o Multiplaxed Address/Data bus 4505
PG AL 45 B | Mulliplesed AddressData bus AGTE
Fa.r AT 47 [ Multiplexed Address/Data bus ATDT
1.0 T2 a2 [ Ganeaal 10O port pin Timssr 2 Coumnd ingal
P11 TZEX 54 L Ganadal I port pin Timsar 2 Trigger irpat
[ I Rzl 56 [La] Ganegal 1 port pin 2nd UART Raaiee
Pz TxDz 58 I | Genssal 'C port pin 2nd UART Trans=mit
1.4 ARG o W Genesal I port pin A0 Channsl 0 inpun
[ Al £ (A Gensral 1S port pin Channgl 1 inpun
.6 ADC2 i1 W | Gesnaaal VO port pin ADC Channed 2 inpin
[ Iy alCE L2 [ Ganstal 'S port pin ADC Channed 3 inpui
P20 Al 51
P2 g 53
P22 A0 55
P2z A1t 57
Fa.e Ral1 5 UART Recefs
P Tel4 T UA&RT Trans mit
Pao T 70 mrﬂl.?:{ 0 inpus Mimes gale
Pa3 INTH 2 N\\g# |zeneslvo port pin mw | inpuf Mlimert gale
P34 Ta L Ganadal I port pin Cowmnber O irprt
B Ti 42 W General 12 port pin Coumnber 1 irpud
FaE Zhad 44 I | Genseal V'S port pin 147 Bus s=nal data 100
T SCL 45 W | Genesal 100 port pin 132 Bus chack 10
Pa.D soaz | a3 b | Genesal VE port pin I'IEE:"J“H 10 for DD
P41 sCL2 M WO | Genesal VO port pin 1% clodk VO tor DOC imerace
Faz WEYHC k1 [ Ganatal 'S port pin WEYNC inpud for DDC inaface




Signal

Fumstian

Part Pin Hame | P No | IniOut - PYTe—
P43 Pkl F1a L] Genaral I'0 port pin S"iul?l:ﬂ Width Modulaion
P44 Pl 25 W | General KO port pin immﬁ:ﬁw"lh Meduiancn
Pas | Pz | = 10 | General VO pont pin E’::ﬁ“ Vi Meduaion
Pas | PoMa | 19 o | Gereral KO peat pin igu':"-;“‘"”"'*h"‘“"'-"""““
Pa7 | PuvMa | s 10 | General VO pon pin ;f;;,r““*"-‘ Y Rodkiaion
USE- | o JLUSE 1D
USEs 10 o JUSE 1D
AVEEF L] (K] FalEnence Vollags inpul kar ADC
(=15} &5 i Faad signal, sxtermsal bus
WilH 62 L Wirne aignad . estarnal bis
PSEN &3 o PSEM signal, extarnal bus
ALE 4 o Adkdreaa Lalch signal, sxtarnal bus
REZET &8 I Active low ressl inpin
XTaL1 448 | gl absa gt pin fa 't-'.-':’-!Hr} A
iTala 49 L] CQscillatcr cantpan pin for 5 =k
P&G £} L] Gerwral 0 port pin
Pit T v | Genaral KO WEQ%
Paz be I | Genaral KD
Paz 24 | Gensral I'ﬁ% *:1- ;tE ﬂ;fﬁﬁe"m'“ﬁ
Pad 26 O ™ o pin h 'ﬁ:‘;ﬁrﬁd&mﬁ-" (AO-AT)
Pas 4 (L a] V01 port pin
P o] [EH] %ﬂurd 01 port pin
Pay b3 IIZIA Ganaral I'0 port pin
FB0 i y Genaral PD pon pin
FE1 T L] Genaral VO port pin
P2 Ta L] Aeiaial VO podt pin
F&3 74 o | Genaral KO port pin ; E:-E h'lm-l;:lr:-c-?ll-:i.llpi.n:
FE4 | LN Genaral F'0 port pin % Latched Address Ot (A04T)
i85 T2 14 Giensral KL por pin
FEr &7 L] Genaral PO pot pin
FET [25] [E] Genaral L0 port pin




5'9""' Fumnstian
Port P
PPN Name [ Pin Mo f InGut Basic Alernate
PCO THS ) 1 | General 10 part pin
P 1K 16 1 Cignaral VU port pin 1. PLD Macro-cell cuiputs
PCz WETEY 15 13 | Genaral Ok part pin 2. PLD inpants
PG: | T5TAT | 14 1D | General 1D part pin =y Sﬂ EERE e
= ” . e o, JTAG Imieatace (T, TDO:
Fd TERR g 13 | General VO port pin Tha Tﬂ: E';HT:T TERR)
PCs T T 1 | Genaral 'O port pin %, SRAM batterg=on indicador
Pcs | TDO | & 10 | General 1D part pin i
PCr = 13 | Genaral 'Ok part pin
por | cukim | 3 WO |Genersl 'O port pin o Ewl b PLD aned AFD
. - 1. PLO
P2 ¢ 1 VO |General O port pin 2. Chip select ta PSD Module
Wee 12
Wi 50
(e[ 13
MO M
(GEMD ]
MC 11
[ i7
Ts 1 ‘g‘a
52 o Q_Q
uPSD3200 52 80 O ) o
| 0 (P0.0-PO.7, ADO-AD7)
| 2 (P2.0-P2.3, A8-A11)
| A(PAOQ-PAT) é
[ D(PD2) O
| (RD,WR,PSEN,ALE)
pPSD3200 8032 64K 64K o
Flash Flash(1 2M ) Flash(256k ). Flash
) o 64k )
o PSD Flash . 8032 256 RAM (
)+ SFR ( ) 256 RAM 128 o
. MPSD3200 SRAM : 1 256 ) DDC
; 8k PSD ) ) o




UM
FLasH
ENT. Rapd
ENT. Fuaid
INT.FaM  SFR Fiuls}
255 Frh]
EECCMDARY
FLaSH Inchieci D
128EE alzieavening i g o] HER
oR —
1
KR IGEKE Wichrasd
T
st
R sl cemssing .
| | | ]
nierrall HaM 5 paceE semal AW Spacs
&LEETS
(PC) , ), B (B) ,
(SP) , (PSW) , (IQ DPTR ( )
53
4 Accumulator
N B Register
S Stack Painer
PCH ] PCL | Program Counter
Program Status Word
General Purpose
Register (Bank0-3)
[DPTRIDPH) [ DPTRIDPLY] Data Pointer Registar
AlDBE3E
- 8 b b b
B 16 o




Twio 8-bit Registers can be used as a "BA" 16-bit Reqisters

AlDBEIT

o . 8 ) o
0000h 007Fh

. SP ) ( ) )

07h 07h 7Fh,

Stack Area (30IGTER]

bit 15 bit &t kit 0
| C0h [ SR |

+ ) Li- 0oh-7Fh

Hardusné Pixed

SP (Sasiainter) could be in 00h-7Fh

AIDBE38
16 8 , PCH PCL.
. , (PCH:OFFh,
PCLL:OFEh) .
. (PSW) , , CPU
RAM (00h 1Fh: 0 3 ) . PSW 8 .
N N (BCD ) N N N N
[ CY]. CPU ALU ,
[ AC]. , 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



[ P]. 1 o 1 ,
P=0, , P=1.
RO-R7.
8 DPH DPL 16 o
8. PSW( )
M3E LER
pew | CY] aClEGlESRE0] V] | P | Fawss Valus ok
Cazery Flag Paniy Hag
sumllary G Flag it mal assgned
Garmral Pupcas Flag Crsl b Flag
Regrinr Bark Selad Fings
o sasdead Bkl -3
Flash : 128K %GK ) Flash 32K
Flash . Flash
Flash z o
, CPU 0000h o g )
o CPU z o
0003h. Q)o .
8 ~\: 0 0003h, 0 000Bh, 1
0013h, 1 001Bh SV ,
9.
-
mr\h
'TI- " o08Bh
Intermpt | : .
Location | —a 0013h
& Bytes
— 000 Bhi
L — 0003h
Resat —im 0000h
AlDEE40




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-DDC
DDC 256 XRAM-DDC, DDCADR /0
RAMBUF, , . (DDCADR)
, ( DDC V. :
MOVX RAM 80C51 RANLOXRAM-DDC 0 255
0 255  MOVXDPTR ROV X-Ri
XRAM-PSD
PSD 8K XRAM-PSR, PSDsoft , DPLD
(PLD - (KRAMPSD ,
. C PC2€{s ™
128 255 . 15
, 16 .

Oh 8h . 80h FFh.

10



3. RAM

Byte Address Eybe Address
{im Hexadecimal) {in Decimal}
! Bit Address (in Hexadeesimal) J
FFh 255
msh Isk
2ZFh TR | FE | 7D | FC Q7B | FA | T2 | T8 | 47
FER TR | Te | 7R | T4 M| T2 ™| ™| 46
Zlh ] 6F | 6E | 6D | 6C ) 6B | 6A | &0 | &3 | 45
2Ch 4
HBh 43
Zah 47
29h 41
24k 40
2Th ag
28R B

25h

24h a6
23k a5
22h a4
21h a5
20h az
1Fh R
18h 24
17h 23
10h 16
OFhe Y 15
& a
a7h ¥

Barik

ddh L)

LPSD3200

1



10.

Program Memory

e

3Eh

04

—a A

AlDEE

D

(80-FFh RAM)

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

11.

=

A0h| BB/

Program Memops

AlDEE4Z

(2>

. 8 )
16

mov @R1,40H;[R1]<--[40H]

(3 .
) RO R7,
RO---R7) .

°

mov PSW,#0001000B; 0
mov A,#30h
mov R1,A

DPTR.

12

RO RT,

RAM

16



(4

(5
mov A,#100H
12.
ACC DPTR Program Memaory
[8ah ] [HdE@=h |
% o 3Eh
g
® <
o 16 PC) )

b

mov ¢ A,@A+DPTR

V@“’ﬁ'

O
4&

\%
S .
Addrassing Modes
Mrnemonic Operation
ir I, Hexg rnm
ADD & b A=A s chyles X X X
AL A <hyies b= A+ chyles + G X b ! X
SUBE A, «<bwyhers A=A = chyles =G X X X X
IhiC LY Bccumulator only
NG <byte <biyte = chyles + 1 x | x | x |
INC: DPTR OPTR =DPTR & 1 Diata Pointer only
DEC AzAa-1 Accumeiator anly
DEC <yt Bryteoe = st — 1 T
MLUL a8 BazHBua asccumadator and B only
o AR EA==P.I1I-:|::|]|'EI- BEI| Accumaidaior and B anly
A & Decimnal Adpuisl BoCiimalaior o ly

13




ADD A, <byte>

<byte>

ADD a,7FH( )
ADD A @RO( )
ADD a,R7( )
ADD A #127( )
A.
INC ) 16 o 16 )
) 16 .
MUL AB , A B 16 B A
. DIV AB ) A B ) , 8 A, 8
B. , DIV AB ) “ ”
DIV AB o , 2n
n DIV AB A B . DAA
BCD . BCD ADD ADDC
DA A o BCD . DA A BCD . DAA
BCD
5.
Addrassing Modes
Mnzmonic Oparatisg o — Reo. —
ANL A, <byta= A=A MO <byte- X X X X
AMNL <byte= A A= mptes AND. A X
AML =byte= #data A Wovte= AND, #data X
ORL A <byte- N A- A .OR. <byte- X X X X
ORL <byte=,A A= <byte= OR. A X
ORL <byte:= #data = <byta= .OR. #data X
¥AL A, <byto= A=A KOR. <bytes X X X X
¥AL =byte= A = =byle= 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 Accumulator only
RLC A Rotate A Left through Camry Accumulator onky
RR A Rotate A Right 1 kit Accumulator onky
RRC A Rotate A Right through Canmy Accumulator only
SWAP A Swap Mibbles in A Accumulator only
5 uPSD3200 o (AND, OR, OR,

14



NOT) , o ) A 00110101B
01010011B AND( ) , ANL A<byte>, A 00010001B.
<byte>, 5 . ANL A,<byte>
ANL A,7FH ( )
ANL A, @R1 ( )
ANL A/R6 ( )
ANL A#53H ( )
: , A o : XRL <byte>,
#data , , : XRL P1,#0FFH.
) ) A )
o (RL A, RLC A, ) A o )
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 4 4 .
6.
Mnemonic Opstatad Addrezsing Modes
Diir. Inel. Reg. Imm
MO A =sres W = =S X X X
MO =dest= A <dests = A X X
MOV =dast=, <src= N\ zfest= = asrcs X X X
MOW DPTR. #data1c D:TF! = 1G-bit immediate constant
PLSH =src= ING SP; MOV *@ 5P =src=
POP «dast= MOV =dest=,"@5P"; DEC SP
XCH A <bytes Exchange contents of & and <byle= X X X
XCHD A, @Ri Exchange low nibbles of & and @Ri
RAM. 6 )
. MOV <dest>,<src> A )
RAM o ) 128 RAM )
o , MPSD3200 , RAM,
PUSH ) . PUSH POP
) SP o )

RAM

128 ) )

15




°

16 MOV
(DPTR) .
XCH A,.<byte> A . XCHD A, @RI
4 o XCH XCHD )
BCD o
8 XCH R ) BCD
, A o
14 ) XCH 9 ,
9 XCHD BCD ,
7. BCD ( MOVs: 14
24 ACC
MOY A ZEh a0 @
MOV 2ER,2Dh | 00
MOV 2Dh2ch | 0o 78
MOV 2Ch2Bh | 00 78
MOV 2Bh0 | 00 78
) R1 RO,
, , 2EH, g o
. CINE Q© )
LOOP CJNEQ(& R1 2EH. 2DH. 2CH. 2BH.

: §V 2AH.
8.© BCD

CLR
XCH
XCH
XCH
XCH

» 2AH 0,

( XCHs: 9

2A | 2B | 2C | 2D | 2E | ACC
A oo |12 | 34 | 56 | 78 | 00
A, 2Bh 0o | oo 34 |56 )78 12
A2Ch oo oo 12 |56 |78 | 34
A,20h o | oo |12 | 24 ) 78 | 56
A 2Eh 0ol oo |12 | 24 |56 | 78

16
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9. BCD
| 2a | 28 | 2c | 20 | 28 | Acc |
MCH R1.#2Eh oo 12 a4 56 78 00
W RO #20h oo 12 34 56 78 Eed
loop forR1 = 2Eh
M A @R y] 12 34 56 78 7a
KCHD A, &R0 iy] 12 34 54 7o TG
SWap A 0o 12 34 54 78 &7
MICH (R =i oo 12 a4 50 &7 &7
DEC R1 oo 12 34 54 &7 &7
DEC RO y] 12 34 54 &7 &7
CHJE R1#24h,LOOP oo 12 34 54 &7 &7
;loop for R = 20h oo 12 a8 45 a7 45
oop for B =2Ch y] 18 23 45 &7 23
i loop for R1 = 2Bh o8 01 23 e =x) 1|
CLR A 08 01 e 45 a7 o0
KCH A28h0 oo 01 . 23 45 ar) 0g
10.
Address Width Mnemonic Operation
& bits MOVE A @ Ri |_ Y Read extarnal RaM @Ri
& bits MOV @ Ri A Read external RAaM @ Ri
8 bits MOVE A @&ETH Read external RAM @ DPTR
16 bits MOV G REAR, a Read external RAM @ DPTR
RAM. 10 o
, @RI, Ri RO R1;
@DPTR. RAM, 16 ) 2 8
b b b 8 b 2 o
RAM, A ) o
11. D
Mnemonic Operation
, . Read program memory at
MENWC A @ A+DPTR (4+DPTR)
MOVE A @ALPC Read program memaory at
! ! (A+PC)
11 o
b b o

17




MOVC “ 7, 11 MOVC
, 0 255, A, R
MOVC A,@A+DPTR
A. MOVC
A,
MOV A, ENTRY NUMBER
CALL TABLE
“TABLE”
TABLE: MOVC A,@A+PC
RET
RET ( ) ) o 255 , 1
0, MOVC , PC RET 0 0 RET
12.
Mnemaonic Operation
ANL C bt C-AAND L 9" |
ANL C./bit C = C.AND. AoT ot
ORL C.bit C = o/ it
ORL C,bil C —@DF" NOT, bit
MOV C.bit % C-bit
MOV bit,C vV hit=c
CLR C ) C-0
CLRbIL L ) bit = 0
SETE 0L C=1
SET Eabit bit = 1
ML C=.NOT.C
") T CPL bi bit = NOT. bit
JCral Jump if © =1
JHE ral Jumnpif & =0
JB Lit,ral Jurnp if bit =1
JNE bit,rel Jump i bit = 0
JBC bit,rel Jump it bit = 1; CLR bit
MPSD3200 ( ) o RAM
128 , SFR 128 o )
1, 0, “« o7 “« o7 o
0 12 0 0
7Fh 128 , 80h FFh SFR

18
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MOV C,FLAG

MOV P1.0,C
» FLAG 128 SFR . 110 ( )
1 > 1 0, FAGL 1 0. PSW
A . C ) ( CLR C
) . PSW , PSW )
: ANL ORL , XRL (¢ ) o

o b b

C =bit 1 XRL bit2

MQV C, bit1
JNB bit2, OVER
CPLC
OVER: ( )
, bit1 C, bit2=0, C o )

bit2=0, bit1 XRL bit2 =bit1. ) bit2 =1, C é o

, INB , ?§ 1 (JC,JB.JBC)

) 0 (UJNC,JNBD , bit2 )

bit2=0, CPLC \ %
1, JBC Q \
. PSW @3@ ,

° &
&
\/ ,
s

o

) PC o ;
, =128 +127 .
13.
Mnemonic Operation
JMP addr Jump to addr
JMP @ A+DPTR Jump to A+DPTR

CALL addr Call Subroutine at addr
RET Refum from subroutine
RETI Return from interrupt
MO Mo oparation

19



13 o “JMP add” , ,
SIMP,LIMP  AJMP, . JMP

2 ) o SJMP -128
o 64K . AJMP 11

3, 1 8 » 1 PC
1 , 5 o ) : AJMP
2K o

16 o o

@A+DPTR o , 167 BPTR A
o , DPTR o , 5 , 0 4
A, :
MOV DPTR,#JUMP TABLE
MOV A,INDEX_NUMBER
RL A
JMP @A+DPTR

RL A (0~4) 0~8 ) 2
- 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
) ACALL 2K o

16 o o
RET ) CALL o
RETI . RET RETI : RETI )
o RETI ) RETI
RET o

20



14,

Addreszsing Modes
Mnemonic Operation o — R, —
JZ rel Jumpif A=10 Accumulator only
JMZ ral Jump if A= 0 Accumulator only
DJINE =kt rel Decremeant and jump if not zero X X
CJIME A, <byte= rel Jump if A = <bytes X X
CJME <byte: #data,ral Jumnp if <byte= = #data X X
14 puPSD3200 o
) -128
+127 . ; :
: 16 . PSW “« o7, “«7 )
JZ JUNZ A o
DJNZ C ) o N s N
) DJNZ ) » N=10;
MOV COUNTER,#10
LOOP:(begin loop)
(end loop)
DJNZ COUNTER,LOOP
(continue)
CJNE ( ) ) ) 9 o
o , o 9 ,  BCD
) "¢ 2AH. R1 2EH. )
R1 ; ; R1 2AH.
) ) 1.
) 0.
6 ,» S1 S6. SC-MOD
o 13.
P1 P2 . MPSD3200
, CPU ) o
C 13 1 (S o
. 4 (S4) . 6 (S6)
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MOVX o MOVX
. 13 MOVX o
13. yPSD3200
6 51

(sL7 Sfy S, 83, B4 85| S8 81| 52| BBy &4 5
. RS Prd P S e D B T I wirg

[
{ETA)

[ Nrp—
Froid cpoiti,
] |H |ﬁ I-!-l- |H |H
o 1-byse, 1-oys veuction, gg INC A
Aead apeoma, — Pl Bl 09, . Pses) iz oponde.
] $ {

SHEIEIREIES

. P-byte. 1-cytla inatmction, e.q., ABD A, WiAs
nﬁ_Jd Fioad el opoaca feomin.

I_m -
_'—'_lm—[m]?ﬁu_ m [_m‘n |94 T?']T
& 1-bytn, -eycie Insieweicn, ., MG DPTR “L?aw .-.ﬂ..n-.

flead o

CaacH it .
weyt
tead Cﬁwtﬂ}:} ,_mnm' l

SqlrEiﬂ.ﬁ

s |52 53|§¢|5fl:-\.;5;__|$2|53
Lu‘fﬂ.l l wATH

i

. paevi {1 byke, 2-cuele) foaris EuTEleRtl MEMD LY

HPSD3200
MCU PSD o

uPSD3200
MCU 8032 . PSD 8032CPU
/0 ,

16 PLD. A, B, C, D /o , MCU
(A0O~A15, DO~D7>

0~4 . PSD CPU
(RD_, WR_, PSEN_, ALE, RESET ) . PSDsoft

PLD, PSD
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14. yPSD3200

Port3, UART - L PortaPWM | [
inr, Tiners 28] | G UAR T and ADC and DDC e
' : ‘
[Fois] [Fodi] 1
a061 Come -|2|:
R I!mer.' Chann Pt | Spd &T  ||Peset Lo
2H # IMI ADD [ Channel™ Spant” [Transceivef{ LV & ¥
nierupt] [5G Byie SARM 3
X
MCUMOOULE o v I I I I
A0 lEmd Bus o B2
AOATE 1| Eat. Bus
RD,PSE D0-D7 | Fegat
WH,ALE
PS0 MODLULE
. 25eKb
Pags Regi 1Mb or 2hhb Sarorda G4kb Bus Intarfacs
ai ry N
Decock LD Main Flash | | S5£0rd ERAM
< : FED InErnaF Bl )
JTAG ISP CPLD - 18 MACAOCELLS
i i '
] _ ] )
Port G e :
o Port A& B, PLOW Pegl Cedicat
e i GHG"‘ AP Pins
v 4.
AlDEG1D
MCU )
[
n /
n
x PWM
n (LVD )
n
[
m 12C
n
[
m /O
m USB
15 (SFR) o )
b b o OO
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15. SFR

Fa FF
Fo B! F7
E8 uista' | uen | ucono | ucont | uconz | usta | uapbr | ubRo EF
E0 acct | uscL upT | ubTo E7
D8 | stcont | S1sTa | sioar | s1apR | secon | szsta | separ | szapm | OF
DO psw! | S1SETUP | sesETUP ramBUF | pocpar |oocaor |ooccon| o7
ce | Ttecont | Temop | mezr | mead TL2 TH2 CF
c0 P41 c7
Ba Ip1 BF
B0 pat | pscLoL | psclod | pscuic | pscLin IPA B7
A8 = PWMaH | PwmaL WDKEY AF
AD pat | PO Pwmo | Pwmt | pwmz | Pwms | worsT [ iEA A7
a8 SCON | SBUF | SCONZ | SBUF2 aF
a0 Py P1SFS pasrs | pasrs | ascL Jr apar | acon o7
a8 rcon' | tvop TLO TL1 THO Hi( IV aF
a0 Py’ sP DPL DPH PCON a7
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16. SFR
SER . Bit Register Name Rosat
Aeldr Rag Nam - 5 - 7 3 . ; 5 Value Comments
a0 PO FF Port 0
| sp o7 Stack Ptr
a2 DPL 00 |Data PtrLow
g2 | OPH pg | DataPtr
High
a7 | PCON SMOD SMODH |LVYREN GF1 GFO PO IDLE 00 | Power Ctd
_ _ _ _ | Timer / Cntr
88 TCON TFA TR TFO TRO IE1 T4 IED ITO oo Cantral
Tirmer ! Cntr
20 | TMOD Gata CIT (i8] M0 Gate T W Mo oo Mode
Control
8a TLO 00 JTimer O Low
8B TLA 00 JTimer 1 Low
BC THO 00 JTimer O High
2D THA 00 JTimer 1 High
an P4 FF Part 1
o | PisFs | P17 Piss | P1s5 | P14 \&5@ go [Fortt Select
Register
% e
o3 | pasrs | scL SDA % 00 P"H@i;ﬂf‘“
. R _ a an JPort4 Select
o4 | P4sFS P4S7 P4sE | P435 | P4s4 | P 452 | Past | Pas0 | 00 o
8-bit
a5 ASCL <Oé5 00 |Prescaler for
/OL ADC clock
- - - = | ADC Data
a5 ADAT ADAT? ADATE AD%@E& ADATA | ADATZ2 | ADATH | ADATO | 0O Registar
o7 | acow 1&% apst | apso | apsT | apsk | oo A%ﬁ;;‘;’:”'
\|7 Serial
a8 | SCONM SO apz2 REM TEB& REB& Tl RI oo Control
@ Redgistar
il SBUF 00 | Serial Buffer
oa | sconz | smo st | smz | men | Tee | mBE | TI TR CEI:]”HEZ‘EL_
- | 2nd UART
98 | SBUF2 Y Iserial Buffer
AD p2 FF Part 2
p"a'-."r'.q
Al PWMCON]  PWML PWMP JPWME | CFG4 | CFG2 | CFG2 | CFGA CFG0 oo Control
Polarity
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SER Bit Register Name Resat
Feag Mame, Comments
Acldr ° 7 5 4 q 2 1 i) Valug
PO
A2 PWHD 00 | Output Duty
Cycle
W
Al PWI 00 ] Output Duty
Cycla
a2
Ad | Pwmz2 o0 | Output Duty
Cycla
a3
AL | PWM3 00 | Output Duty
Cycla
AT
a6 | woRsT a0 ”‘“F[lz';g:”g
- - Interrupt
2
AT IEA EDDC ES EIFC EUSE 00 |enable 2nd
a an Interupt
AL IE Ea ET2 ES ETH Ex1 ETO EX0 0 Enable
Ad
Fihag
Ad ] PWMAH 00 | Output Duty
{High
W4
AB | PWh4L 00 | Output Duty
{Low)
AC
AD
. ~= | Watch Dog
|
AE | WDKEY Y ey Register
AF
BO Pa FF Paort 3
. ~~ | Prascaler O
B1 | PSCLOL J Y9 Low (8-bit)
i S | Prascaler 0
B2 | PSCLOH Y] High (e-bity
~ | Prescalerd
Ba | PSCLIL MY Low (18-bit)
B4 | PSCLIH qn | Frescalerd
-7 |High {1 6-bit)
- i Interupt
[=] 2 (=]
B7 IP& PODC Ps PIFC FUSE 0o Priority (2nd)
Ba| Ip Pz | ps | PTt | Pxt | Pro | Pxo | oo [ TP
ricrity
co P4 FF | New Port 4




Bit Register Name

SFR N Resat
Acldrmg MNam - - : 3 3 . ; 5 Value Comments
ca | Tecon TF2 exF2 | Rowk | Tok | exemz| TRz | cme | criRee | oo gml'j
' an Timer 2
co | Tamon DCEM | 00 Mada
. Timer 2
CA RC2L w Reload low
i Timer 2
cB | RczH " Reaload High
cc| T2 00 T‘mi'rfg"':""'
qn |Timer 2 High
co | THZ 00 byte
- . A Program
Do PSW Y status word
2
o1 |s1sETUP oo | BDEPC
e (31) Setup
D2 |s2sETUP oo | 1°C(s2)
Satup
D4 | RAMBUF xx | DOC Ram
Euffar
] L DOC Data
D5 | DDCDAT MY e register
"= an | Addr pointar
D& |DDCADR / - ragister
D7 |ooccon — EX_DAT |SWENB|DDC_aX |@DoNT [DDC1EN|SWHINT| Mo 00 D%‘;;‘;;’:ﬂm
| 2
pe | s1con | cre Eni | sta | ss0 Vaoor | aa | cRi chro | oo | PPCPC
Control Reg
| ) 2
Do | sisTA GC stop | i SFkMd | Bousy | Blost |ack R] sw | oo Dgftllf'
- Data Hold
Da | s1DaT J 00 | “Register
DB | s1aDR go | DDCI*C
address
2
oc | s2con CR2 EN1 sTa | sTo | ADDR | aa CR1 cro | oo | PG Bus
Control Reg
2
oo | sesTa GC stop | mtr | T¢md | Bousy | Blest |ack R| sw | oo IS?*.ETI:
- Data Hald
DE | s2zoar "l Register
DOF | S2AD0R 00 |12C addrass
ED ACC 00 JAccurmulator
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SFR . Bit Ragister Mame Rosat
A(Idrﬁég MNam - = : 3 3 > ; 5 Value Comments
8-bit
E1 LISCL 00 |Prescalar for
USE lcgic
es | wott | wori7 | uomis fuoms| uoTia |upTialuoTiz lupTia | T | oo USE*.EEE?
- - ~ - ~ ~ _ _ JUSE Endptd
7 | uoto | wota7 |ubTos |ubtos|upTos |ubToa|upToz |ubTod | unToo [ oo [T5nREE
USE
ea | wst |suseno | — | mstF | Txoor | Rxoor | RxoiF | EorF |REsUME] oo | intemupt
Status
USE
eo | uwen [susenpie] — — | Txpoie |rxpoie | Txo1E | EopiE [REsuMiE] oo | intemupt
Enable
_ - _ - - - . -~ JUSE Endpt0
Ea | ucono | Tseco | stao | TxoE | Rxoe |tPosiza|trosize|trosizi]| Trosizo| oo |USBEN
Xrnit Contral
eg | ucont | Tseat |epizsel| —  |FResum|trisizaltrisizzleisizi|Teisizo| oo |USE Endett
Xmit Control
- |USE Control
ec | uconz — — — | sout | EPze | EPIE |sTaLL2 | sTalLt | oo |UER SN
e | wsta | Rsec | setur | in | out |prosizafprosizzlrrofi?y) rrosizo| oo ”Sgrft':fs'”“:'
i USE
eE | vapr | useen | uappe |uapps| vapps |uapos | uapE R ADDY | LaDDo | 00 | Address
Register
- — - ] - N - | |USE Endpto
EF | ubRo | UDRO7 | UDRO uDROS| UDRO4 |uDRodptBR2 [UDRO.1 | LDRD.O [ oo [T SRR
Fo B 00 | B Register
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17. PSD

CSsI0 Bit Register Name Rosot
PAddr | Registar Name Val Comments
Offzat 7 [ 5 4 1 @ 1 0 alue
0o Data In (Port &) Reads Port pins as input
02 Contral (Port &) Configura pin betweean /0 or A;:.-ISIEGS 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
o8 Drive (Port A) Canfigures Port pin het'.*.'e:;n CMOS, Opan Drain or Slew rate, Bit oo
= 0 salects CMOS
0a Inp'}!mﬂi?m” Reads latched valua on Input Macrocalls
oo Enabla Out (Port Reads the status of the ocutput enalle control to the Port pin
N A) driver. Bit = 0 indicates pin is in input mode,
M Data In (Port B)
03 Contral (Port B) 0o
- Data Cut (Port .
] ' [}
Ej é@
. . P v
o7 Du'ectl;.n (Port \/ (i}
1
09 Dirive (Port B) Aé H]
<
Input Macrocall
0B (Port B) J@
op | Enable gut (Port d@
i )
10 Data In iPort C) &
i2 Data CI):L;I (Port @@V o0
Direction (Port o
14 CI & a0
16 Cirive (Part C) /\1 0o
12 Input Macrocell i\/
(Port )
1A Enabla gu[ (Port
)
P, Only Bit1 and
11 Data In iPort O) 2 ara usad
12 Data Cut (Port an Only Bit1 and
W) o 2 are used
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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30

CSI0 Bit Ragister Mame Recot
PAddr | Registar Name Val Comments
Offsat 7 & 5 4 3 2 1 i} dllle
B Enabla Out (Port . . Only Bit1 and
O} 2 are usad
Output
=0 Macrocells AB
29 Output
Macrocells BC
Mask
22 Macrocells AB
Mask
=3 Macrocells BC
co Primary Flazsh | Sec?_ | Sect | Secs_ | Secd | Bacd | Sec? | Sac Secd Bit = 1 sector
Protection Prot Prat | Prot Prot | _Prot | _Prot | Prot Prot is protectad
co Secondary Securn Zecd | Sec? | Secl Sech S?EL;:IIIEEB:[S:
Flash Protection | ty_Bit Prat | _Prot | Prot Prot cocurad
JTAG SWEN
c7 | JTAG Enable i_:'f;ﬁ o0 | =1JTAGis
= enabled
FLD | PLD € Cantrol PLD
BO PMMRO Meells | amay- TPL“LED ;:,F',ig 00 power
clk clk N consumption
. Blocking
FLD | PLD | PLD | PLD | pa® - )
B4 PRMR2 array | arraya | amay | army 1 66 o0 ||'||:|L|ts.||:|.F'LD
wrh| 1e |tz | crn€Moato array
= Page oo Page Reqgister
| Caonfigura
E2 VI Pariph FLS.| Boot | FL ¢ | Boot_c ] SR_co 8032 Program
! -mode ata data | ode ode de and Data
Spaca
=csiop + , , csiop PSDsoft ) *
s 0.
10 )
m INTO
|
[ 0
m [2C
m INT1
m DDC
[ ] 1
s USB
]
[ ] 2




Int0

m INTO TCON ITO , .
TCON IEO.

| ’ ’ ’
| ’ ’ °

o 1
| 0 1 TFO TF1 , TFO TF1 /

, TFO TF1 ( 0 3) .

|| ’ °

2
[ 2 TF2 , TF2 2 1, )
| T2EX ( 2 F1.1) , T2ZEX T2CON

EXEN2 EXF2 o 2 90C320 o
12C
m 12C S2STA INTR o
| °
Int1

m INT1 TCON IT1 , o

TCON IE1.
| ’ ’ ’
| ’ ’ °
DDC
[ DC2B , DDC S1STA INTR o DDC1 , DDC

DDCCON DDC . DDC DDC1 DDC2 , DDC

DDCON SWHINT o
n INTR ) o
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uSB

0 , 1 2 )
EOP, USB o
uUSB )
USB )
USB USB o
(USART)
RI ¢ > TIC )
USART ) o
USART )
(A7TH,B7H) )
15. @9@
Intarrupt IEV IF@@HW
Sources
INTO i - Hi';IhL | :
USART|
" I—I‘% —-"': N
Timer (&% A l
= A %‘_' L " _
R P :
Samiamer=—t
Tir1r|var "o - ___.-: .
LsB ._.-'I -"= ___.-:
ek > L f: . l
Tiré'lar - .-'= d__f: N
Global
Enable

HlDEEAG
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18.

Bit Registar Namea

SFR Reg Resat
Addr] Name 7 5 4 g 2 9 i Valua Comments
- - Intermpt
2
AT IE & ECOC — — ESZ — — Efc | EUSE | 00 | ohs nd
as | IE EA — ET2 ES ET1 | Ex1 | ETo Exo | oo "‘E'ﬁ;'é:g'
- - Intermpt
— — — — 2
B7 IPa, POOC P52 piee | puse | oo Priority (2nd)
~ - - Intermipt
E8 IP o . PT2 Ps PTH P¥A PTO PO oo Priority
19.
Source Priority with Level
Intd 0 ihighast)
2nd USART 1
Tirmerd 2
P <)
Int1 )
Ooc 5
Timer1 (5]
LSE 7
1st USART a8
Timer2 +£9¢XF2 9 (lowest)
IP IPA
0=
1=
o b
b o
b o b
b o
IEA ;
. IE EA o
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20. IE

Bit Symbol Function
Disable all intarupts:

7 Ea 0. no inln_an'upl with b nu:_&crgn:m.-_lqclgecl _ _ o
1: each internipt source is individually enabled or disabled by setting or dearing its
anable bit

=] e Reserved

5 ET2 Enable Timar2 intarmpt

4 ES Enable USART intzrmipt

3 ETH Enable Timar{ intermpt

2 EXA1 Enable external intarmpt { Int1)

1 ETO Enable Timerd intarmipt

4] EX0 Enable extarnal interrupt | Intd)

21. IEA

Bit Symbaol Function

7 EDDC Enable DDC intermpt

[ - Mot used

5 —_ Mot used @

4 Es2 Enable 2nd USART intzrmipt @

a - Mot used Oé/

2 — Mot usad @)

1 El2C Enable 12C intarrupt @

0 ELISE Enable USE intamupt <)

Bit Symbol é\ Functiocn

7 - Res d

& — ;@O

5 PT2 @QIE interrupt priority lavel

4 =] USART intermupt priority level

3 PTH Timert interrupt priority level

2 PX1 Extamal interrupt (Int1) pricrity level

1 PTO Timerd interrupt priority level

4] PX0 Extamal interrupt (Intd) pricrity level




23. IPA

Bit Symbaol Function
7 PDODC DD intermupt priority level
& - Mot used
5 e Mot used
4 Pa2 2nd USART interrupt priority lewvel
a e Mot used
2 - Mot usaed
1 Fl2C 12C intarmupt priority level
u] PUSE USE intermpt pricrity level
S5P2 ( 5 2 ) o
S5P2 )
, ° ,
’
RETI,
) S5P2
,
, °
, ,
, °
( PSW) ,
(PC) .
24,
) RETI - RETI
, ,
RET ; )
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24,

Source Vector Address
Intid 0003h
2nd USART 004Bh
Timerd 000BR
[*C 0043h
Int 0013h
DDC 003Bh
Timerd 001Bh
LISE 0033h
1st USART 0023h
Timer2+EXF2 002Bh
m CPU ( )
]
[ 0, 1, 2
s DDC
s PWM
u
m 8
m 12C
]
m LVD
s SRAM
] ,
25,
Mode Addr/Data Portsi,3.4 PWM e oo UsB
Idle Maintain Data Maintain Data Active Active Active Active
Powerdown Maintain Data Maintain Data Disable Disable Disable Disable
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PCON o

26. (PCON>
T S L e
a7 | PCCON SMOD | SMODA | LVREN o GF1 GFD PD IDLE 00 | Powear Ctrl
27. PCON
BEit Symbol Function
7 SMOD Double baud data rate bit USART
& SMOA Double baud data rate bit 2nd USART
5 LVREM WA digable bit (active High)
4 — Mot used
a - Mot used
2 - Mot used J
1 PD Activate Power-down mode (High enable) 5
4] DL Activate ldle mode (High enable) Vv
,  PCQNU 1 )
, LCFE N N
VA . RAM o
n PCON.0, . ;
RETI ) PCON.0 1 o
[ | , °
[ 3 ) )
PCON.1 1 o )
o RAM o o
/10 (MCU )
MCU 0. 1. 2, 3. 4 ( PSD I/0
A.B. C D). 80 0 2
o 0 2 ) o
) 1~ 3 8032 1~3 o
. I/0 .
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pPSD3200 SFR ) 1~4
28.
Port Name Main Function Alternate
Timer 2 - Bits 0,1
Part 1 GPIO 2nd UART - Bits 2.3
ADC -Bits 4.7
UART - Bits 01
] Intarrupt - Bits 2.3
Port 3 GPIC Timers - Bitz 4,5
I*C - Bits &7
' DOC - Bits 0.2
Fort4 GFIO PWM - Bits 3.7
LSE +/- LISBE +i- Only
SFR I/0 o 1 P1SFS
; 2 .
P1.0~P1.3 GPIO.
3 6 7 ) 8032 o
GPIO [2C . .
3 4 P3SFS  P4SFS )
GPIO, PXSFS 1, o
29. ,P13FS (91H)

7 & 5 i a 2 1 0
0=Paort 1.7 0=Port 1.6 0=Port 1.5 D=Fort 1.4 e ) e .
1=ACHI 1=ACH2 1A HI 4 _ACHO Bits Researved Bits Reserved

30. P3SFS (93H)
7 5] 5 4 a 2 1 0
O=Port1.7 | 0 =Port1.6
1=58CL 1=504 Bits are reserved.
from BC unit | from 12C unit
31. P4SFS (94H)

7 & g 4 a 2 1 0
O=Fortd" | o-rortas | o=Portas | o-Portas | o-Portas | o-portan | O=Portd1 | O=Fort 40
=P Ay pwa | 1=pwmz | 1-Pwmt | 1-Pwmo | 1-vs t=pbe- 1=Dbc -

{16-bity =FWI =FVI =WV =FH W =VEynoc SCL S0A
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16.

In/
Symbol Cl:ut Circuit Dascription
RESET I = Schmitl input with internal pull-up
{q CMOS compatible intarface
NFC : 400ns
NFC
AT &
III.::‘SHE.I"«TD" LE, o Chutput anly
| Sinkecurrent : BmA
D | ol .
XTALT, | D :I > On-chip cacillator
XTALZ On-chip fesdback resistor
Stop in the power down mods
External clock input available
—d CMOS compatible intarface
* <
—— %
]
PORTO 1o @ Bidirectional I'C part

Schmitt input

Cpen-drain oulput SH“L
Address Output [ Push-Pull}
Sink current : SmA

CMOS compatible intarface

Source currant: SmA

IG5
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17. ( )
Symbal in Circuit Funci
ymbo Ot inz ui unction
PORTT «2:0=, [ 1D Bidirgctional 'O port with
PORTS, intarnal pull-ups
PORT4=7:2,1:0p Schmitt input
Sink currant : Bma
PORTZ CMOS compatible interface
Source current =5mA when push-pull
output maods.
|I>c >
PORT] <« Td=| U0 Bidiractional W2 port with
I intsrnal pull-ups
Sahmitt input
Sink currnt : 5ma
CMOS compatible intarface
Analcg input option
Source current =EmA
PORT42 U] Bidiraa@asfal |/ port with internal
pulifips
Sehigitinput.
Siahourent | 5mA
I9L compatible interdace
Full-up when resst
Address Latch Enabla
v Program Strobs Enable
Sourca current =5maA
Z, Bidiractional 10 port
USE - . 190 O— Sachmitt input
USB + — TTL compatible intarfacs
A‘ + '\;‘_ )~
14
l0EEL
pPSD3200 - XTAL1 XTAL2
b b
XTAL1 , XTAL2 . WPSD3200
,  XTAL1 , XTAL2 .




18.

xTAaL1 KTALZ ¥TAL1 KTALZ
—0
1 8 to 40 MHz
External Clock
l l ANEED
HPSD3200 .
u RESET
u LVR
u USB
|
19.
9.
Rass iq
DJ;D N -@O— Moiss CPU C;'U
Cancs! Glock PERI.
[ -
LvA \A\ﬁ”\ s
R
11':3r|:$ ) PSC_RST
10ms at 40Mhz ‘Active Low
EOme at  BMhz
AIDEEZ
. CPU ,
° PSD .
RESET i ’
RESET : 1ms, . AC
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VDD
10ms.
LVREN o

» LVR

» LVR

. 4V+0.25V
. 2.5V+0.2V
0.1V 1us

m 5V
m 3.3V

22 )

uSB

usB ,
single-end zero ; UISTA
CPU MCU .

(WDT4 )
CPU o

(WDRST)
, WDT )
4194304 (3FFFFFH) ,
: 4194304
WDT, 00~7EH
22 7
. WDRST

WDT.

113 00 »”
WDKEY

WDT,

42

» LVR ( ) .

RSTF

01010101 (=55H)

. VDD ,
, LVR PCON
usB.&¢,. 4~8
1 RESET ,
uPSD3200. ,
. 22 .
(WDKEY) .
. WDT 1.
(40MHZ 1258 )
WDRST . WDRST

b

b



f

32.

&

=]

4

(WDKEY: 0AEH)

a

2

1

0

WOKEYT

WDKEYG | WOKEYS | WOKE Y4 | WOKEY 2 | WDKEY?2 | WDKEY

WDKEYD

33. WDKEY

Bit

Symbol

Functicn

TtoO

WDKEYT to
WDKEYD

Enable or disable watchdog timer.
01010101 {=55h}): disable watchdog timer, Othars: enable watchdog timear

r

34.

&

5

4

(WDRST: 0AEH)

a

2

1

0

Resarved

WDRSTE | WDRSTS | WORST4 | WDRSTS | WDRSTZ | WDRSTA

WDRSTO

35. WDRST

Bit

Symbol

Function

Reserved

Gto0

WDRSTE o
WOKEYOD

To reset watchdog timear, write any value betefgmiih and TER 1o this registar.
This value is loadad to the 7 most =ignificalilsit® of the 22-bit counter.
For exampla: MOV WDRST#1EH

Tfosc x 12 x 215

20.

Tfosc x 12 x222

Rese| pulse wil-.ili. (~10ms @40Mhz, ~50ms@ ahMhz)

ol

Yi—

!
I_
;-

R

aset period( 1,258 sex @d40Mhz <1 sec @ENhhz)

[

»”

uPSD3200

113

113

»”

16

0.

112 CPU

»”

°

, Timer0 Timer1

1

43

2)

Timer0. Timer1

113

Timer2.

»»”
b

1/6CPU




“ 7 “ 7 TMOD C/T o
) TMOD (M1 MO)> . 0. 1. 2
/ , 3 . .
36. (TCOND
7 & 5 4 a 2 1 ]
TF1 TR TFO | TRO | [ | 1 IEQ o
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 1o intamupt 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 c-n_Timel:-‘C«:-un. o ayerflow. Cleared by hardwars
when processor vactors 1o intemupt routine
4 TRO Tirmer O nun control bit. Set/clearad by softwa i@ ;,:"J;n Timer/Counter on or off
a = I|'|1e|'|1.!p| 1 Edge flag. Set by hardware 'r'kg..cqemal intemupt edge detectad. Clearad
when intemupt processed
g T4 |I'!TE|I'I1.I|JI 1 Type u:u:gntn:-l bit. SeL-'cua;l:y software to specify faling-edgelow-level
tiggered extarnal intemupt
i IEC Inlern_!pl 0 Edge flag. Set by '1:'”,wa|'e when external intemrupt edge detectad, Clearad
when intamupt processed
o ITo |I'!lEII'I1.I|JI 0 Typa Caori; gio. Set'clearad by software to specify faling-edgelow-level
triggered extarnglimiy upt
0.
0, 8048 , 32
8 A 1 0 o )
13 o 1 o , TF1.
TR1=1. GATE=0 TR=1. /INT1=1 , o GATE=1
/ INT1 ) . ) TR1
TCON , GATE TMOD o
13 8 THA1 5 TL1. TLA 3 )
0 0 1 o 21 TR1. TF1. /INT1 TRO,
TFO. /INTO. GATE , 1, 0.
1.
1 0, 16 , o




38. TMOD (TMOD)

7 & 5 4 a 2 1 0
Gate oT M | Mo | Gate | cT | T Mo
39. TMOD
Bit Symbol | Timer Function
7 Gato Galing control when set. TimerCounter 1 is enabled only while INT1 pin is High and
) - TRA1 control pin is set. When cleared, Timer 1 is enabled whenevar TR control bit is set
g i Timer or Counter selector, deared for timer oparation (input from intemal system dock);
' sat for counter operation (input from T1 input pin)
Timer1
5 [} (WA MDO)=(0,00: 13-bit Timer'Counter, TH1, with TL1 as 5-bit prescaler
(WA, MO)=(0,13: 16-bit Timar'Counter. TH1 and TL1 are cascaded. Theara is no prescaler.
) (W1, M 0)=(1,0): 8-bit auto-reload Timer/Counter. THY halds a value which is to be
4 M0 reloaded into TL1 each time it cvarflows
(M, W0=i1,1): TimerCountar 1 stopped
a Gate Galing control when set. TimerCounter 0is enabled only whila INTO pin is High and
- TRO control pin = set. When cleared, Timar 0 is enabled whenevar TRO control bit is set
g T Timer or Counter selector, dearad for timer operation (jpput from intemal systermn clock);
' set for counter oparation (input from TO input ping
1 M1 Timerd | ih4,M0)=(0,0): 13-bit Timer/Counter, THO, with T 3% 5-bit prescaler
(WA, MO)=(0,173: 16-bit TimerCounter. THO ar are cascaded. Thare is no prescaler.
(W, M 0)=(1,0): 8-bit auto-reload Timer Coglls 0 holds a value which is to be
a 0 reloaded into TLO each time it cwarflow
(WA, MO)=(1,1}: TLO i= an 8-bit Timear) st controlled by the standard Timer O control
bits. THO is an 8-bit timer only con w Timer 1 control bits

Gate

INT1 pin

TR1

21. /@@5@0: 13

r TLA TH1
“] (5 bits) | 18 bits) TF1 | — Intsrrupt

Contral

AlDEEZ2
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22. / : 8
+12
CiT=0 = L TR | Intermupt
i@ bi » nt=rmpl
T ﬂnQ Er=1 Contral -
TR1
Gate
INT pin TH
(8 bits)
BlDEEED
/ 8
oT=0| . I I .
— ] (ol TFO | Int=rrupt
TOpin er=1 Contral ]
TRO
Gale
W‘I’Dpin
=12 o [ST:;::E,J W TF1 | —deInt=rrupt
Contral
TR1 AIDEEZ A
2.
2 8 (TL1) , 22, TL1
TF1, TH1 L1, THL
o 2 0 o
3.
1 3 ) o TR1=0. 0
TLO THO o 23 0 3 . TLO
0 : C/T. GATE. TRO. INTO TFO. THO (
) 1 TR1 TF1. , THO “ 17
o 3 : 8 o 0 3
, WPSD3200 3 / o 0 3 )
1 1, )
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1 3 1, )
0. 1 , .
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
) ; T2CON EXEN2 o EXEN2=0,
2 TF2 1, ) RC2L RC2H 16 )
o EXEN2=1, 2 ) T2EX
10 ) 16 ) EXF %// 25
. (RCLK, RCLK1)=1 / 2 , TCLK1) =1 ,
. /2 %Q 2 (T2CON)
7 & 5 4 @3 3 2 1 0
TF2 exre | mok | Te@ | eene | tRe | oM CPAL2
%WCON
Bit Symbol Functicn
- T2 ®\§E cverflow flag. Set by a Timar 2 ovarflow, and must ba clearad by software, TF2
! not be 2at whan either RCLK or TCLK =1
Timer 2 external lag =t when either a capture or reload is caused by a negative
g EXEZ transition on T2EX and EXEMN2=1. When Timer 2 intermpt is enabled, EXF2=1 will
causa the CPU to vector to the Timer 2 intemupt routine, EXF2 must be claared by
softwara
Receive dock lag. When set, causes the sanial port to use Timear 2 overflow pulsas for
5 RCLK its recaive clock in modes 1 and 2. TCLE=0 causes Timer 1 ovarflow to be used for tha
racaiva clock
Transmit clock flag. When set, causes the serial port to use Timer 2 overflow pulses for
4 TCLK its tranamit clock in modes 1 and 2. TCLK=0 causes Timer 1 oveflow to be usad for the
transmit clock
Timer 2 external enable flag. When sat, allows a captura or reload to ocour as a rasult of
3 EXEN2 a negative transition on T2EX if Timer 2 is not being used to clock the serial port.
EXEMN2=0 causes Time 2 to ignore evants at T2EX
2 TRZ2 Start'stop control for Timer 2. A logic 1 starts the timer
1 /T2 Timer or Countar select for Timar 2. Clearad for timer oparation (input from intemal
g system clock, topy): 2et for extemal event counter operation (negative edge triggered)
Captura/reload 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
) nagative transitions of T2EX whan EXEN2=1. When aither RCLK or TCLK = 1, this bitis
ignored, and fimer iz forced to auto-relcad on Timar 2 ovarflow
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42. / 2
T2CON Input Clock
AxCLK ] T2MOD | T2CON | P14
Mode CPy Dech | ExEn | T2Ex Remarks External
or A2 TR2 Intarnal P1.OT2
TXCLK (F1.0r12)
0 4] 1 0 0 X raload upon overflow
16-bit 0 0 1 ] 1 L | reload trigger (falling edge) Y
Auto- fosc/M12 i r.1ﬁé4
raload ] 0 1 1 X 0 | Down counting OS0!
0 4] 1 1 X 1 Up counting
16-bit Timar Countar
0 1 1 % 0 % , -
1 6-bil {only up counting) o2 MAK
o8 !
Capturs - 1 1 R 1 Capturs (TH1,TL2) — fosc/24
- {RC2HRC2L)
i « i " a « Mo overflow intemupt
Baud Rata request (TF2) frmmid 2 MAX
. o8 !
Genarator Extra extemal internipt fosci24
1 X 1 X 1 * P
(Timer 2)
Off X X 0 X X X Timer 2 stops . -
- @2
w2 &
2%
o~ TH2
o [\&bie) | (8 tie) W TR2
Control @
TR2 Q —
%‘Eaplura Timer 2
V e Intarrupt
Transition % RCaL | RCEH
Cetector @
T2EX pin ".\ - w ExXPZ
Caoniral
EXEMZ
AlDEE2E
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25. 2

[
CT2=0 — TLZ TH2
] o . s TFZ2
T2gin j AT <1 — |_ng?_| (8 bits)
TR2 —
Reload Timar 2
Intarrupt
Transition RCL RC2H
Datactor
TZEX pin A’ﬁ o m EXFZ
Contral
EXENZ
ANBEN
(USART)
pPSD3200 8032 o P3.0 (RXD
P3.1 (TX) . P1.2 (X" P1.3 (TX) . )
SCON SCON2 . ) ) .
o ( b b b
) SBUF ( 2
SBUF2 )«  SBUR ) SBUF
4
0.
RXD, TXD o 8 (
) . 1/6CPU o
1.
10 ( TXD) ( RXD) : 1 0y, 8
( > 1 1) . ; SCON RBS8
2,
11 ( TXD) ( RXD) : 1 0y, 8
( ), 1 9 1 1) . 9
(SCON TB8 0o 1, ) (PSW P TB8.
9 SCON RB8 . .
116 1/32 CPU o

49



3.
11 ( TXD) ( RXD) : 1 (0) , 8
( ), 1 9 1 1) . 3 2
) SBUF ) o 0o ,
RI=0 REN=1 o , REN=1,
2 3 R , 9 R 9
RBS8 . o , s
RB8=1, o SCON SM2 o
o 9 ) 9 i 9 0.
SM2=1, 0 ) ,
, Y SM2
) R SM2 1,
SM2 0 , 1 o 1 ,
SM2=1 b b [=]
SCON ( SCON2) , 26.
N 9 (TB8 RB8)
(Tl RD .
43. (SCON)
7 & 5 4 a 2 i 0
SMO S | sM2 | REMN | TBS | REE | T4 A1
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44, SCON

Bit Symbeol Function
7 SMO (S, 5M0=(0,0): Shift Register. Baud rate = fagpf 2
(SM1,5M0)=01,0): 8-bit UART. Baud rate = variabla
] a1 (SM1,3M0)=(0,1): 8-bit UART. Baud rate = fosc/é4 or fosc/32
(SM1,5M0)=(1,1): 8-bit UART. Baud rate = variable
Enables the multiprocessor communication features inmode 2 and 2. Inmoda 2 or 3, if
5 SM2 SM2 isset of 1, R1 will not be activated if its recaived 8th dafa bit (RE8) is 0. In modea 1,
! if SM2=1, R1 will not be activated if a valid stop bit was not recieved. In mode 0, SM2
should be 0
4 REM Enables sarial reception. Set by software to enable reception. Clear by softwars to
disable reception
a TRE The 8th data bit that will be transmitted in modes 2 and 3. Set or dear by software as
desired
g RES In modes 2 and 3, this bit contains the 8th data bit that was received. In mode 1, if
3M2=0, RE& is the =nap bit that was received. In mode O, RBS is not usad
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 modeas, in any serial transmission. Must be cleared
by software
Raceiva interrupt flag. Set by hardware at the end of the Bth bit time in mode 0, or
4] R1 halfway through the stop bit in the other modes, in any serial reca ption (except for SM2).
Must be cleared by softwara
0 : 0 =fosc/i2
2 SMOD , SMOD#Q ) 1/64CPU
o SMOD=1, 1/32CPU )
2 =(25MOD/64)xfosc
1 3, 1 o
1
1 ) 13 , 1 SMOD
b
1. 3 = (2°M9D/32)x(Timer1 )
’ 1 o
3 “ »»” “ »»”
b
. ) (TMOD =0010B> , “
» .
o b -
1. 3 = (25M90/32) x (fosc/12%[256 —(TH1)]
1 ) 16 (TMOD =0001B> ,
1 16 ) o 21
1 .
/ 2 .
nPSD3200 , T2CON TCLK / RCLK 1, 2
( 21 / 2 T2CON) . )
T2CON TCLK RCLK UART1, PCON TCLK1
RCLK1 UART2.
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RC2H

, TH2
RC2L 16 2 .
13 2 :
1. 3 = 2 /16.
7 (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 « 7 : TH2
TL2. : : 1, .
RC : : : “« o
. : 2 RC ( TR2) .
0.
RXD, TXP . /8 . 8
( ). 1/6 CPY . 26 0
, . QBUF : .
S6P2  “ SBUF” 1 9 , TX :
. “« SBYF” : .
RXD TXD . ,
s3. s{ 5 : 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, Rl 1 .
1.
C  TXD) (  RXD) : 0) . 8
). S : SCON RBS .
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)N ) . ) SCON RB8 . 1

27 1 o
SBUF , . “ SBUF” 1
9 , TX ) . 16
S1P1 o ( ) 16
, “ SBUF” o )
TXD , . ,
, TXD. 1 o
, 0 o
, 9 1 , 0.
TX ) , TI 1. “ SBUF” 16
10 o
RXD 1 0 . , RXD 16
. , 16 , 1FFH
. 16 (bit times) .
16 1 16 . /7~ 8 9
, RXD . , o
o 0, ,
10 . . ,
, 1
( 1, 9 ), RX ) ) SBUF RBS,
Rl 1.
, , SBUF RBS, RI
1. RI=0
2. SM2=0 =1
RB8, 8 SBUF, RI . ) ,
, RXD 10 o
2 3.
11 ( TXD) ( RXD) : (0) . 8
( ). 9 . o , 9
(TB8) 0o 1. , 9 SCON RBS. 2,
116 1/32 CPU o 3 1 o
28 29 2 3 , . 1 .
1, 9 . SBUF ,
. “ SBUF” TB8 9 ,
TXD ) . 16 S1P1
, o ( , 16 , “ SBUF”
) , , ™XD . ,
, TXD. 1 .
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1 ( ) 9 . , 0 o )
, 0 . 1B8 )
TB8 , 0. X )
A | B “ SBUF” 16 11 o
RXD 1 0 , o » RXD 16
o , 16 , 1FFH
7. 8. 9 ) RXD o
3 2 o 0,
) 10 o )
» 1 o
( 2 3 , 9 ), RX ) ) SBUF
RB8, Rl 1.
) ) SBUF RB8, RI
3. RI=0 ec,
4. SM2=0 9 =1 @
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28. 2
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29.

]
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(ADC)

8 . AID ,
, o A/D AVREF.
A/D s ACON A/D ADAT. 46
ACON A/D o P1SFS /0
o 8 ASCL 6MHZ s ADC o
MCU o
ADST 1, o ; - ADAT
A/D o s ADAT, A/D ADSF 1.
30 A/D o A/D , A/D ADSF 1, A/D
, A/D ADSF o
30. A/D
avrer I} %
ACHD —m ::E;t Successive
ACH1 :: .ﬂ.pﬁuémmatmn
ACHZ2
ACHZ —)m
ACON | T | ADAT
E INTERMAL BUS |
)
plCEEET
45. ADC
SFR R Bit Register Name Rasat
Addr Nﬂ?‘II'I;E' 7 B 5 4 3 2 9 i ".lr§|sl.,|@@ Comments
8-bit
a5 | ASCL 00 |Prescalerfor
ADC clock
o5 | apar | apat? | apats |apats | apara | apata | apate | apari | apsro | oo Ageiliggf
7 S o |ADC Control
o7 | acon ADEN aDs1 | apso | apsT | apsF | oo Hegistnell'u
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46. ACON

Bit Sy;lnl}ol Function
Tto 6 - Researved
) ADEM ADC enable bit: 0 ADC shut off and consumes no operating current
? 1: enable ADC
4 e Resared
ADS1, ADSO | Analog channel selact
0.0 Channeld (ACHD)
Ao 2 01 Channeli (ACHT)
1,0 Channel2 (ACHZ)
1.1 Channeld (ACH3)
; ADST ADC start bit: 0: force to zaro
1: sfart an ADC; after one cycle, bit is clearad 1o 0"
~ ADSF ADC sfatus bit:  0: A/D conversion isin process
N 1: A0 corwersion iz completed, not in process
6MHZ , ASCL 2 )
ADC = (Fosc/2) /| ( +1)
, Fosc MCU
ADC :
ADC =8 x8 x (ADC ) 10.67us( 6 MHZ)
) ADAT¢ A/D ADSF 1.
ADSF PCON ADSFINT o , INT1
ADSF o 1 o )
EXINT1  (P3.3) /o 1 o
(PWM)
PWM :
] 16 4 8 PWM
n 1 8 PWM
[ ]
PWM 8 0 2585, 256 o 8
PWM (PWMn> o
PWMCON PWMLVL ) PWM .
PWMn ) PWM ¢ PWMLVL=
“0” ) . , PWM (
PWMLVL= “0” ) . PWM (PWMn) o

(

00H FFH, PWM

PWMLVL= “0” ) .
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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 Mame Reset Comments
Addr 7 i 5 4 q o 1 W] Valug

PWH
Al IPWMCOMN|  PWML WMP | PWME | CFG4 | CFG2 | CFG2 | CFGA CFGO oo Control
Polarity
PWHMO

A2 WD 00 | Output Duty
Cycle
PWNA

A3 PWA 00 | Dutput Duty
Cycle
PWM2

Ad PWM2 00 | Dutput Duty
Cyele
S PWII3

AL W3 00 | Output Duty
Cycle
T P4

aa | Pwman { 00 |output Duty
(High)
| PWN4

AE | PWNM4L | 00 | Qutput Duty
{Low)

E1 | PSCLOL ap | Prescaler 0

- 7| Low (8-bit)

i -~ | Prescaler O

B2 | PSCLOH _L “ | High (8-bit)

~- | Prescaler 4

B3 | PSCLIL Y Low (16-bit)

"/ _ | Prescaler 1

B4 | PSCLIH " |High (16-bit)

: PWMCON

PWML = PWMO0O~3

PWMP = PWM4

PWME = PWM (0= e )
CFG4=16 PWM (0= > 1= )
CFG3,CFG0=8 PWM (0= , 1= )
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31. 8 PWM
- CATABUS
.
I
B-bit PWHKO-PWW3
CPLU rdfwr—pe Data Registers
I *
o
I
load

S-bit PWHKO-PWW3

Comparators Registars

v
' [
16-bit Prascaler B-bit PWHKO-PW3 I,u"l
CPU rdfwr—pm Register Comparators 4
(B2hB1h) T
PWHICOM bit? (FWKL)
e 16-bit Prescaler 8-bit Courter
foso2 P Ciountsr >
clock (ST | 1) E— )

load

FWHRCON bits (FWME)
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, . PWM ,
PWM . (f./2) -
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32. PWM4
DATA BUS
ra
iili
cPU RDwR | B0 PP A-bil PR
———n]  Regsier Fegistar
. {Pariod) (g
S E-bit PR Boit P |
CI:IITIFGTE":I[ CI:IITIFGTE":IT af—
CPU ROAWE 13-5%;{:;:3'5" Ragler Reglster
{Bdh, B3h) | I >o— Port 4.7
o | ]
Tt FMCON
Tosc /2 A gﬁ#;:‘:;‘:r - gﬂ_‘ls:':l"u“r BIE 6 (PWIP)
16-bil Prescaler
Codlnler
T Lo TB} NE
Bl 5 (PAMAE] L] é
a-til
>|:'.|mn ig g Fesat [
PWM4 Q‘
16 (fc,&m PWM4 8 . PWM4
PWM4 *gFosc/Z/( +1)
(B4 ) 0 , PWM4
20MHz.
PWM4 O 8 , ,
(PWM4W, ABH) (PWM4P, AAH) o
PWM ; PWM o
PWM4 , , PWM4 o
, PWM4 “ 7 C PWMP =0 .
PWM4 : . PWM4 “«
( ) o
) PWM4 o
PWM4 o
PWMCON 5 6 PWM4 o
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32-A. PWM4
1 Deafined by Pariod Register |
( "
P | | I
| |
| |
gty e [ Lo LD
12C
pPSD3200 12C o
12C ) (SDAX) (SCLx) »
, SDA SCL .
m SDA1, SCL1: DDC
m SDA2, SCL2: 12C

12C /o ,

b N N

. 12C  1/0
: &
. OQ-
: <
K
m SXCON: é\,
m SxSTA:
m SxDAT: O
= SxADR: .

&

m SDA1/P4.0, SCL1/P4.1, SDA2/P3.6, SCL2/P?@E




33.12C /10

7 0
| Slave Addrass |

- k—..

SDMQ—'—.‘ Shilt Register - e—
|

l——»

| Arbitration and Syne. Logic

El
o
z
SCLN of > Bus Clock Generator %
7 0 "
| Caontrol Registar
T ]
| Status Register
AIDEEAS
48. (SxCON: S1CON,
7 & 5 4 0
crz | emn | sm | s10 Aooryﬁ AA Mo | oro

49. SxCON @Q@

Bit Symbol /j\ Functicn

This bit along '-.~.|1 and CRO determines the serial dock frequency when S10 is

7 CR2 in the Master
& ENIl Enable ICGAVRS EMIA = 0, the IIC is disabled. SOA and SCL outputs are inthe high
impedar ate,

5 % When this bit is set, tha S10 H/W chacks the status of the 1°C-bus and
= 5TA Gles a START condition if the bus free. If the bus is busy, the S1O will generatz a
ated START condition whan this bitis set.

STOP flag. With this bit set while in Master mode a STOP condition is generated.

When a STOP condition is detected on the 12C-bus, the 12C hardwars clears the STO

Mote: This bit have to be set before 1 cyde interrupt period of STOR 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 addrass byte was received. Must be cleared by softwara.

Acknowladge enable signal. If this bit is 2et, an acknowledge (low level to SDA) is
retumed during the acknowledge dock pulse on the SCL line when:

= Own slave address is received

2 A = A data byte is recaived while the device is prograrmmed to be a Mastar Recaivar

+ A data byte is recaived while the devica is a seledted Slave Recsiver. When this bit is
reset, no acknowledge is returnad.

S0 release SDA line as high during the acknowledge clock pulse.

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

0 CRO in the Master moda,
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50. SCL

Fosc Bit Rate (kHz) at Fpsc
CR2 CR1 CROD Divi
wisar 12 MHz 24 MHz 36 MHz 40 MHz
0 0 15 ays 7E0 X X
0 1 24 280 500 FE0 233
0 1 0 a0 200 400 GO0 GGG
0 1 1 [=a] 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 o
12C . 12C ) 52 o
51. (SxSTAY
7 & 5 4 a 2 1 0
GC STOP INTR | TX_MODE | EiB'.-E-“r' I BLOST IACK_RER SLY
52. SxSTA
Bit Symbel N Function
7 Go General Call e =
5] STOP Stop flagestis bit is set whan a STOP condition is received
5 IMTR Interg? g, This bit is 2ot whan an 122 Intermupt condition is requested
Amgynission mode flag.
4 TX_MODE Lhi’ 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 master; otherwise, 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 ACK_REP | This bit is set when the receiver transmits the not acknowladge signal
This bit is reset when the recaiver transmits the acknowledge signal
0o SLy Slave moda flag.
= This bit is set when the [2C 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(SxXADR.0)=1  AA=1 |, . ack_int
3. ( ) : ack_int
4. ; : ack_int
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5. ; : stop_int

(SXDAT: S1DAT, S2DAT)

SxDAT o ,
(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) @
)

7 5] =] 4

| SLAS | 5Las | SLad | SLA3 | Slaz @T_ﬁn | SLAD | —
)

12C ) U ) /

., 40MHZ @D@

55. / %@g (S1SETUP,S2SETUP)

Address | Register Name Value Mite

To conirzl the start'stop hold time detection for the DOC module

O1ih S1SETURP in glave mods

SFR
o Ta coniral the start/siop hold fime detection for the multi master
Dzh 52 \/I 2ch 122 medule in slave made
56. 40MHZ
S1SETUP, Humber of Sample . f
S2SETUP Register | Clock(fosgi2 - |  fedvired Start Note
Valus 50 ns) P
" - When kit 7 (enable bit) = o, the number of

och 1EA 50 ns sample clock is 1 EA (ignar kit 6 b bit )

ach 1EA 50 ns

gih 2EA 100 ns

azh 3EA 150 ns

aEh 12EA 603 ns Fast Mcde EC Start'Stop hold fime specilication

FFh 128EA G200 ns
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57.

S15ETUR

System Clock SZSETUP Register Humber of SaMBle | poquired StartStop Hald Time
40 MHz {fosc/2 -= 50 ns) aBh 12 EA &0 ns
30 MHz ifpg /2 - 866 ns) &oh 9 EA &00 Nz
20 MHz (foac'2 -» 100 ns) 86h 5 EA 00 s
8 MHz {fosci2 -= 250 ng) &3h 3EA 750 ng
12C DDC2
12C /O DDC
n
n
n
n
1. SxSTA
2. BBUSY=1 ) SXDAT, ENI STA
1, SxCON AA
3.
4. SxSTA
BLOST=1 /ACK REP=1% SxDAT, o
, STA
5. o ) SXxCON STO 1,
SXBAT * %, 6 . ) SxDAT * *,
3 .
6.
SXDAT * *,
: 1. (%) , o
2. (*x %) o
1. SxADR, SxCON AA ENI 1
2.
3. SxSTAT SxDAT *, SxCON AA
4.
5. SxSTA
/ ACK_REP=1+% *
6
SxDAT *
4
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a b~ W N =

SxDAT *

: 1. (%) o

2. (K%) )

3. , SDA

SxSTA
BBUSY=1

SxDAT ENI1 STA 1, SxCON AA

SxSTA
BLOST=1 /ACK_REP=1

SxDAT @
RS

STA FFH  SxDAT Q/

SxCON AA 1 ’ Q/Q'
SxSTA Q‘é

X
AA * SxDAT * * OQ.

<

7
K\
SXDAT * * é\’
@)

5

SxSTA
SxDAT * *
H 1 . ( * ) ’ °

2. (x*) o

SxADR, SxCON AA ENI 1

SxSTA FFH SxDAT *
SxSTA

STOP=1
6
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SxDAT *

4
6. SxDAT *
: 1. (%) o
DDC
DDC 12C 256 DDC SRAM. 8032
DDC SRAM. DDC
[ DDC1 DDC2b
s DDC 256 8032
[ DDC1 DDC2b
m DDC
m SW ( )
DDC 4 . Vsync (P4.2) , SDA
(P4.0) SCL (P4.1) DDC . 37 0
34. DDC
ot [ 7 ko
STRDRT e
| Mow"..-!.;"s: |
oat STADRI .«
- -_.II - Shift Rogistar
’—‘—‘ S0l
subsiration Logic
Sl:_"lJ I J_Euscbckimwralor |
L]t'_N |‘_. ; FIA;.'E-LIF
- E 1
A - T
—E'E,EILEEE? [ oot Hald Ragister e e —
COCDwT *
%t l._._! DECA Transmibkar | - I
VEYHC g
4“' Intialization Synchronization | l%ﬂ
Emmm IMTR [fram SISTa) .
DOCCON | | .E o
IMT —
DDC
DDC 8 SFR : RAMBUF, DDCCON, DDCADR, DDCDAT DDC
S1CON, S1STA, S1DAT, S1ADR I2C ) 12C
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58. DDC

SFR Reg Bit Ragister Name Rosot Commants
Addr] Name 6 5 4 3 2 1 0 Value
DOC Ram
D4 [RAMBUF XX Bufiar
- DOC Data
D5 |DOCDAT 0o xmit register
Addr pointer
Dis |DDCADR 0o register
D7 |DDCCON EX DAT |SWENB|DDC _AX |DDCINT |DDCT1EM [SWHINT [l 0o D%ig?;‘;trm
DDCDAT DDC1 (DDCDAT:0D5H)
m 8
[ DDC1
DDCADR .DDC (DDCADR:0D6H)
m 8
[ o RAMBUF @ DDC1
), 1. DDC1. DDC2( . DDC2B+ DDC2AB)
59. DDCON i@
Bit Symbszl /t Function
T — Resarved &
0= The SRAM has(Glisyies (Default)
5 EXDAT |i-The snawé‘é?ym
Mots: This J¢(js ] for DDC1 & DDC2b modes
0= Datg isRomatically read from SHAM at the current lozation of DDCADR and sant
5 SWENB | out via furren protocal. (Default)
1= i interrupted during the current data byte fransmission pericd to load the next
of dafa o send out.
RIS This bit iz valid for DDS1 & DOC2h modss
= Data is automatically read from SRAM at the current location of DOCADR and sant
Q out via current DOC protocal. (Default)
1= MCU is imerruzted during the curent data byte fransmission pericd o load the next
4 ODC_Ax byt of data o zend out.
Thig kit anly affects COC 2b Maode Cperation:
0= D0C2b |2C Address is Avat (default)
1= DDC2b 12C Address is AKX, Least 3 significant address bits ars ignored.
For CCC1 Mode Cpsration Only:
0= Mo DDCH intemust
3 OOCA _Int | 1= DOCA Interrupt request. S=t by HW and should be cleared by SW nterrugt eenics
routine,
Maobed: This bitie set n the oth VOLK at DDCA enable mode. (SWEMNB=1)
0= DOCA mede is disabled — Vaync is ignorsd.
2 OOCAEN | The DOC unit will still respord to DOC2b requests. —provided 12C enabled.(Default)
1= DOCA modeis enabled.
St by hardware when the DDC unit switches from DDCA to DDC2b medes.
0= Mo interrupt request.
1 SWHINT |1 = Switch o DDC2b mode (Intermupt pending)
St by HW and should be deared by SW nterupt senice routine.
MokeA: This kit hawe no connection with SWENB.
Current mede indication bit:
0= Unitis in DDC1 mode
1] Mods 1= Uritis in DDG2b mode
Nate: When the DOC unit transitions to DOC2b mode, the DOC unit will stay n DOC2kb
maode unlil the OOC wnit is disabled, or the sysbem is ressl.
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60. SWNEB

DDC1 orDDC2E Node Disablad

DDCA or DOC2b Mode Enabled

SWENB

DOCCOM.bit2 = 0 (DDC1 Maode Disable) or
S1COM. bite = 0 (1% Mode Disable)

DDOCCOM.bitz = 0 (DD Mode Enabla) or
S1COM.Lite = 0 (1*C Mode Enable)

In this state, the DOC unit is dizabled. The DOC
SRAM cannot b= acesesed by the MCLU. Mo MCLU
interrupt and no OCC activitpwil ooour.

MCLU XRaM: cannot access

In this state, the DOC is enabled and the uritis in
automatic made. The OCC SHAM cannot be
accessad by the MCU - only the DOC unit has
access. The DDGC unit will operate like the
S5T24C21 product, as discussed.

WU XRAN: cannot access

In this states, the DOC unit is dizabled, BUT with
SWENB=1, the MCU can access the SRAM. This
state is used toload the OOC SRAM with the
corrsct data for automatic modes. Mo MCLU
interrupt and no OCC activity will coour.

MEU XRaM: FFooh - FFFFR

Inthis state, the DOC SRAM can b= acessssd by
the MCL. The DDC unit doss notuss the DOC
SRAM when SWENE=1. Since the DDC unitie in
manual mode, the OCC unit gensmates an MU
int=mupt for each byt frarsterred. The byts
transterred is held inthe 1%C S104T SFR register.
WG U XRAaNM: FFoch - FFFFh

VESA

DDC1
DDC2B

OLD

( )

DDC2B+/DDC2AB(ACCESS )

SYHC as clock

sanl continous by usin

Siop sendng ol EDID
=witch to DDC2
communication moda

CLCE communication
is ida.

Has= a commard
been recaied?

Respord to
DECZﬂmmal'd

Haspond o DOC2E
DEC2aB command

¥

K

ANEEL
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DDC1

DDC1 . “ 7 .
) , VCLK 9 o , SDA
. DDCA1 , DDC1 .
1. DDC1 ( , , DDC1 )
2. SWENB ( 0
3. EDID , EX_DAT (128 ) (256 )
4. ( DDCADR RAMBUF) EDID RAM
5. SWENB
6. DDCADR 0OH
7. DDC1
SWENB ,  40MHZ , 133
Vsync(VCLK) 25KHZL(40us). Vsync 9 o
40MHZ , 40us=133x%(25nsx12); 133
12MHZ , 40us=40x%(83.3nsx12); 40
8MHZ , 40us=26x%(125ns%x12); 26
EX_DAT , RBCA )
. , MOVX RAM 128 255 o
) RAM 200
MOV RO0,#200
MOVX A,@R0
30¢DDC1
Ir.hxl-dtm
= -
LCL o w AW = SR ARATRUAL A AV AVAVASAT AT AUAVATAR
DCCAINT : ,l|'_|ll_
I:Il:CiEII_‘_,- I
* EOOCECOEOEE
—= - M- - —=| -
ISUDCCT)  THVCLE HLWCLE) o
AERED
DDC2B
DDC2B 12C . , DDC2B , PC

) DDC2B » AD ( ) A1 ( )
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o ) 12C , SCL

37.DDC

CDC Intamupt
wmclor addrass
{ DC0EEH )

Check Mede flag n DECCON
Kade =1 Mede = 1 Made =0
DOC2B/COC 208
commandacaimd

COC 2R
SWENB =1 ZWENE =1

SWEHE =0

COC2RDOCZAR DCC2B LoCq COCZE
Lhiliigs Lhiliies Lhiliies
v v ¥
120 COC Traresmilker
SanicaHoutires JAN
v
120 mlaface
HY
usSB
uUSB
| 1.1
[ SIE ( JNEIFO
n (1.5Mbit/s)
] 0 1 2
uSB o ,
VDD. (1.5Mb/s) o
SIE USB o 1.5MHz ) uUSB
uSB o USB uUSB
SIE USB USB »  USB o
,  USB SIE o
o USB SIE o
USB
UIEN, USTA.
USB
m USB 0 (UDTO) .
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uUSB 0 (UDRO) .
uSB 1 (UDT1) .

61. USB (UADR:0EEh)
T [} =1 4 3 2 1 [a]
| LISBEN | L0006 | LIa00s | Lla00Ca | UaDCa | IIa0Ce | 11ADCH | UaDCo |

62. UADR
Bit Symbel RW Function
LISE function enable bit.
- a When USBEN iz clear, the USB module will not respond to any tokens
. LSBEN TLVA et
Regst cears this bit.
Glan UaD O o AW Specily the USE address of the devics.
- UaDDi ' Rez=t clears thess bils.
63. USB (UIEN:0E9h)
T 5} =1 4 3 2 1 [}
[susewor | — | — | TxocE | mxooEe | mxmiEe @/ porE | mesumn |
-
64. UIEN
Bit Symbel AW R Funecticn
T SUSPNDI R Enabl= SUSPND plspup
Gto 5 — — Rezerved
4 THDoIE R Enable TG at=upt
3 RXDoIE R EnabeiX0int=rmpt
2 T¥CHIE R Bl T X041 ntermupt
1 ECPIE RN Ewallee EOP intermupt
1] RESUMI A ; Enablz USE resume inleruptwhen it is the suspend mode
A3, USB (UISTA:0E8h)
T 5} = 4 3 2 1 Q
[ suseno | — | mstF | mooF | mwooF | R | EopF | mEsumF |
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66. UISTA

Bit

Symibel

AW

Functizn

SUSPHD

R

USE suspend mode flag.

To save power, this bit shoul be set it a 3ms constant idle state is
detected on USE bus. Setting this bit stops the ckeck o the USB and
causes the USE module to enter Suspend mede. Software must clear
thiz bit after the Resume flag { RESUMF) is set whils this Resums
interrupt lag is e=rviced

Reeerved

RETF

USE resat flag.

Thig bitis set when a valid r=est signal slate iz detect=d on the O+ and §-
lines. This resst delection wil also generate an intemal resst signal to
reaet the CPU and cther peripherals including the USE modu e

TXDOF

R

Endpaintid data fransmit flag.

This bit is sat alter the data stored in Endpaint @ transmit bufiers has
be=n s=nt and an ACK hardshake packst from the host iz reosived.
Cnee the next sat of data is ready in the transmit buffers, softwars must
clear this flag. To enable the next data packst transmission, TXCE must
ako be s=t. If TXOOF bit is not deared, a NAK handshake will b=
returned in the next IN ransactions, Hesst dears this it

R¥DoF

R

Endpoint data recsive Ilaa.

Thig bit is st atter the USE module has received a data packst and
reapondad with ACK handshake packst. Softears must clear this lag
after all of the received data has been rsad. Software must also set
RX0E bit bz one 1o enable the next data packet reception. IF RXD0F kitis
not cleared, a MAK handshake will be returned inthe next SUT
transaction. Resst clears this bit.

TXDF

R

Ei int1/ El int2 data fransmit flag.
Thniﬁt is shanrgdwl:f,' Enciaints 1 and EI;I
shored in the sharsd Endpoint 1/ Endpoj
andan ACK handzhake packst fro
zat of data is ready in the transmi
To enable the next data packs
TXDAF bitis not cleared, a P&
IM transaction. Resat cleg&

. It is ==t after the data
mit buffer has been sent
i received. Cnes the next
. softwars must clear this flag.
on, TX1E must also be eat. If
shake wil b= =urmed in the next

ECPF

R

End of packet flag.

Thig kit iz sat whe

and D-line. Softps
v)\

d of Packet ssquence is detacted on the O+
=f clear this flag. Resst clears this bit.

RESUMF

R

Rezume flaz
Thig kit is
zat.

N USE bus activity is detected whils the SUSPMD bitis
usl clear this flag. Fesst cl=ars this bit.

67. USB

6@
ny

(UCONO: OEAh)>

| TSEQ0 |

G 5 3 2 1 0
STALLo ME | RX0E | TPOSIES | TPOSIZ2 | TROSIZ1 | TROSIZo |

o°

68. UCONO

Bit

Symibel

R

Function

TSEQD

R

Endpointd data sequance kit . (C=DATAD | 1=0ATA1 )

Thig kit determines which typs of data packest (CeTAD or DeTa1 ) will be
zant during the next IM transaction. Togding of this bit must be confrolisd
by softwars. Besst clears this bil

STallo

R

Enczaint force stall it

Thie bit causss Erdpoint O to return a STALL hanckhaks when polled by
either an [M or OUT token by the USE Host Contraler. The USB
hardware clears this kit when a SETUP token is recsived. Fesst dears
thiz bit.

TX0E

R

Endeointid transmit enabls.

Thie kit enables a transmil to cccur when the USE Host Controller sends
an [M token to Endpaint 0. Softwars should setthis bit when data is ready
to b tranemitizd. It must ks dearsd by softears when no more Endeoint
0 data needs o be transmitted. IF this kit iz © or the TXDOF is sat, the
USE will respand with a NAK handshake to any Endpoint 0 [N iokens.
Reest clears this bit.

R¥CE

R

Endpointid recsive enable.

This kit enables a receiws to cocur when the USE Hoet Conlraller sends
an JUT token to Endpont 0. Software should s=t this bit when data is
ready to be recsived. | must be cleared by softwars when data cannot b=
rezefved. [f this bit is © or the AXDOF iz set, the LSE wil respord with a
MaK handshake to any Endpaint 0 OUT fokens. Aesst clears this bit.

oo

TPOSIZ3 to
TROSIZD

R

The number of transmit data bytee. These bits are cleared by eeat.

76



69. USB 1 2 (UCON1:0E8h>
7 G 5 4 3 2 1 [x]
TSEQ EP125EL TX1E FRESLIM TP1SE3 TP15I1Z2 TP15IZ1 TP18IZ0
70. UCON1
Bit Symbszl RAW Function
Endzaint 1/ Endpeint 2 tranemit data packst PIC. [0=DATAO , 1=0ATA1)
- TSECH A Thig kit determines which type of data packet (DATAD or DaTAT) will be
! o sant curing the nextIM tranzaction dirscted to Endpoint 1 or Endpaint 2.
Togalng of this bit must be controlled by softears, Reest dears this bit.
Endpaint 1 7 Endpoint 2 tranemit selaction. (0=Endpaint 1, 1=Endpaint 2)
Thie kit specifies whether the data inside the registers UDT1 are used for
Endeoint 1 or Endecint 2. 1Fall the conditions for a successtul Endpaint 2
g EP125EL RN USE respores to a hosts 1N token are safished (TX D1 F=0, T{1E=1,
STALL2=0, and EP2E=1) ewmcept that the EF125EL bitis configursd for
Endgaint 1, the USB responds with a MAK handshake packest. Aesst
clears this bit.
Endeoint / Endpoint2 fransmit enable.
Thiz kit enables a transmit to occur when the USE Host Controller ssnd
an [N token to Encheaint 1 or Erdpaint 2. The appropriate endpont
enablz bit, EP1 E or EP2E bit in the UCORE register, shoukd also be sst.
5 T¥AE RN Sottwars should sst the TXAE bit when data is ready to be transmittzd. It
must b= cleared by softears when no more data needs to b= fransmitted.
If this bit is 0 or TXDAF is sat, the USB will responc with a MAK
hardshake to any Endpoint 1 or Endpoint 2 dirscted [N token.
Resst clears this bit.
Force resume.
Thig kit forces a resume staks (K ofodgsbie state) on the USE data
4 FRESUM R lines to iniiale a remats wake-up. Qetare shoulkd control the timing of
the forced resume to be bebwsgh A0i%: and 15me. Sstting this bit will not
causs the RESUMF bitto esh
too T.?;?gl?_.m R The number of transmif datatytes. These bits are cleared by eeat.
71.USB (UCON2:0ECh>
T [5] 3 & 3 2 1 Q
- 1 -1 -] L SoUT [ EPzE [ EPeE [ stallz | sTallr |
72. UCON2
Bit Symbg@i 3 R Function
Tios — — Reserved
" 2T ] Status out is used to automatically respond to the OUT of a control read
transfer
3 EP2E R Encpoini2 enable. Resst cears this bit
2 EP1E R Endpoint enable. Fesst clears this bit
1 STaLLz RN Endpoint2 force stall bit. Resst clears this bit
o STallA RN Endpointt force stall bit. Resst clears this bit
73. USB 0 (USTA:0EOh)
7 [ 5 4 3 2 1 o
peec | sETe | cut | Aeosiza | APosiZz | APosizi | APosizo |
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74. USTA

Bit Symbsal AW Function
Encdpainto recsive data packst PID. [0=DATAD | 1=0ATA1)
T RSEQ RN Thie kit will be comparsd with the fype of data packst last recsived for
Enclaintt
g SETUP =] SETUP token detect bit. This kit is sst when the received token packstis
a SEPUP token, PID = b1101.
5 IN A IM tokien detect bit,
Thie Lit is 2t when the received token packst is an IN token.
4 auT A CUT token detect bit.
This bit is szt when the received token packst is an OUT token.
~ RAPOSIZE o . .
3to0 APOSIT0 R The number of data bytes recsived in a DATA packel
75. USB 0 (UDRO:0EFh)
7 G 5 4 3 2 1 a
IUDH:-.F ILIDH:-E. ||_||:|n-:-.5 |L|Dn:-.4 |L|Dn:-.3 IUDFI-:-.E ||_||:|n-:-.1 ||_||:|n-:-.-:- |
76. USB 0 (UDTO:0E7H>
7 G 5 4 3 2 1 o
IUDT-:-.? IUDT-:-E. |L||:|T-:-.5 IUDT-:-.-i |L|DT-:-.3 IUDT-:-.2 @\()@;&.1 IUDT-:-.-:- |
77. USB 1 :0E6h)
T G 5 4 3 & 1 o
fuctiz fuomie  Juomis  JuoTia |UD12.§ uoTiz  JuoTis Juotic |
USB USCL 8 ) 1h. USCL ) USB
USB =(Fosc/2)/( Q +1)
, Fosc MCU % .
@% 78. USB
Bit Register Nama
SFR| Reg Raset
Puddr] Mame 7 & 5 1 3 2 1 a Walue Comments
b -bit
E1 | USCL 00 Prescalerfor
LISE logic
Es [ uo1 | uoTer |uoTre fuom s | uoms JuoTrs [upT 2 | uoTea [ upTre | oo 3B ENdRH
g7 | voTo | uoter | uoTes | uoTes | uoTos | uoTes |uoTos | UDToq | UDToe | o PSEEmp
Nata Xmit
5B
Es | uisTa |susPhD | — rsTF | mxooF | rxooF | RxoiF | EoPF |RESuME] oo [nErupt
SENNE
156
Es | UEN [sUSPHDIE| — — | mvpaie |RxooE | TXD4E | ECPIE RESUMIE|] 0o |niemipt
F nable
_ _ } } ; ; [15E Endpto)
Ea [uconn| TsEQo |sTallo| TxoE | AxoE |TRosizs|TRosize|TResizi|TRosizol oo ol MRS
[15E Endpti
EB [ucont| TsEQr [Ep1zsELl —  [FRESUM{TPiSiZs|TP1SIZ2|TPiSIZY [TP1SIZ0 ]| 0o | EOEC
LI5E Control|
ec |uconz|  — - — | sour | Epee | EPE | STallz | STaLLy | o0 BOCT
eo|vsta | msec |setup| w | ouT [aeosiza|rposiza|APosiz|Aposizo| oo oD EMPO
156
EE | ueDR | USBEN | uaDDs | UsCDs | UaDDs | UsDDs | LADDz | UADD1 | UADDo | oo fddress
Heqister
_ . } } [15E Endpio)
EF | uoRo | uDRe7 |ubAoE | UDROs | UDAos |uDRos | UDRO2 |UDRo [ uDRoo | oo foSERE
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USB . uPSD3200 USB 1.1
o USB o
. UPSD3200 USB
USB o ) )
o USB o )
. , uPSD3200
0.5V 3.6V, 10us. )
USB ) 3
: RFI . pPSD3200
) uUSB .
38.
D]|_1_nE.|I
1.:?1':-3
s TN -
I:Il'i-mrllll
Sigral Fins
Wgplmin) \
AN
Vg
pPSD3200 @% ) USB o
2.5V ) 200mV o 39,
o -0.5v 3.8V, o
0.8V 2.0V (TTL ) o
39.
5 1.0
3 of -
E OE -
|
E (KLY o
E 02
§ (k1K) | 1 | | 1 1 | | | | | 1 | | |
0.0 02 o4 06 OB 40 12 14 46 18 20 22 24 24 28 30 32
Coammen KModa Input Vdtaga (olis) -
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USB D . USB 1.1 1.5K
3.3V o 7.5K USB VCC.
o 7.5K ) 3.3V
) 3.3V o
79.
Symb Parameater Tast Conditions Kin Max Unit
Von Static Output High 1555 28 3.6 W
VaL Static Oulput Low Motes 2,3 — 0.3 v
Vo Cifterzntial Input Sensitivity I[D+) - {041, Fig .2 o2 — v
Wom Cifterential Input Common Mods Fig &2 o8 25 W
Vee Single Ended Recsiver Threshold — o8 2.0 v
Cin Tranzscaiver Capacitancs — — 20 pF
IT=3 Data Line (D+, O-) Leakage OV [D+,C- )23, 3, -0 10 HA
RAFu Ext=rral Bus Pul-up Resistance, O- 7.5kD1=2% 7.35 7.65 ki1
Rro Exiernal Bus Pul-down Resistance 15k 53 1:1.25_ f 15.75 ki
1. VDD = 5V+10%; VSS =0V; TA=0 70
2. VDD =4.5V 5.5V
3. RPU, » 7.5k+2%,D- VDD
4. CL 50Pf(75ns) 350pF(300ns)
5.
6. USB 330ns
80.
Parameatar Symib Min Max Unit Test Conditions
Low Speed Data Rate |NORATE 14775 1.6225 Mbit/s Ava, bit rate
Receiver Data Jitter Tolerang® t0URA el 75 ns to next transition,
Differential Input Sensitivity - I0JR2 —45 45 ns for paired transition,
Differantial to EQP Transition Skew | t{DECP —4a 100 ns Fig&.104
ECP Width at Recaivar tEQPRA 165 — ns rejects as EOP 4 8
ECQP Width at Receiver IEOPR2 675 —_— ns accaplts as EOP 4
Source EOP Wi dth IECQPT -1.25 1.50 us —_
Differantial Driver Jitkar tLICA -85 a5 ns to next transition,
Differantial Driver Jitter tpJ2 150 150 ns to paired transition,
U8B Data Transition Risa Time tH 75 oo ns Motas 1203
LSE Data Transition Fall Tima tF 75 oo ns Motas 1203
Risa/Fall Time Matching tRFM 20 120 % IR/ tF
Cutput Signal Crossover Volt age VCRS 1.3 2.0 vV e
1. VDD = 5V+10%; VSS =0V; TA=0 70
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Vou
VCR
VoL
>
AIDEEM
41.

Teepion  [a—— | | | | | | | |
Dillerenlialf\ \ \/ \ \ \ \ \ \
Y YV WY Vi

—- — Tp —m o — Ty —" T nz
Consecutive
Transitions
T M TreRioo+T IR
AlneEaE
1. Db EOP
TPERIDI:-| |© | | | Crossover |
/‘ V Crossowver Paint Extended
Paint
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2. A,B,C,D CPLD AND
3. C JTAG
92.1/0
Purt & (PAI-PAD) Parl A (PAT-PAA) Paort B (PR2-PED Part B (PET-PEA)
Bokdress aF-al Address a7-ad Address a3- Addrass a7-ad
{g’ , OR
CPLD AND 0 @ )
PSDsoft , CP Q )
o 0 (PDB)
MCU ' Q
A. B. C 4‘ . . PLD
. N/ (ALE) PLD AND .
OsgLD ) MCU 0 116 ¢
/0 o PSDsoft , MCU
CSIOP , o PSDsoft
) ) 0 MCU
. PLD I/O. N N /0
o MCU R
AN1171.,
90 o 93 N
MCU I/O
MCU 1/0 , MCU 1/O /0 0 CSIOP
, PSD MCU o 82 .
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PSD MCU o 82 .

0 ) MCU I/0 . MCU 1/0
) . 119
113 I/o »” R
) o , MCU
o 57,
cC D ) MCU /0 o PSDsoft PLD 1/O
) PLD I/O.
PLD I/O
PLD /O CPLD ) / CPLD
PLD 0 o PSDsoft
PLD ) 1. PLD I/O PSDsoft
PLD 1/0

MCU Q@e o )
. MCU Q& o 92, A B , MCU

0 é\' . . A MCU
V|0 7 1, I/0 . 58 ,
110 . A MCU . PSDsoft , PSELO

/ PSEL1 . PSELO PSEL1 ) o

58. /10

(LR

VM RENETER BITT DA BUS

PRd-PAT
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JTAG (ISP)
C JTAG , (SP) & c , JTAG
o (ISP o
JTAG ) 133 ¢ JTAG 7
(PCR)
) o MCU
/ , 82 . 82 CSIOP
16 o
, o ) 0
0 . 93 3 (PCR) . 93
00h.
93.
Regmster Name
Cipntrol
Lirgctian
Dirive Select’
: 1. 97.
. 0 MCU 1/0 ,
1 . %Q MCU 10 . A B
. §V ( D O, 10
. @ 1 , 0
94. , P.T
Direction Register Bit Port Pin Mode
] Input
1 Cutput
95. , P.T
HESIE:;::IEH Uulp"lpt_}name Part Pin Mode
0 Inpui
1 Cwnpat
1 0 Chupuin
1 1 Chunput
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96.

Bit7 | Bité | Bit5 | Bitd4 | Bit3 | Bit2 | Bit1 | Bit 0
0 Q 0 0 0 1 1 1
59 60 AB C o A. B. C
) PLD AND o
96 o D
( 62 ), o
0 CMOS )
1,
CMOS.
. 1, q
97 A. B. C. D ec)
98 ) MQ. E 98
N > MCU o
97.
HE;;’::H Bit 7 E.@V Bit § Bit 4 Bit 2 Bit 2 Bit 1 Bit 0
Pert & Cipen 0;0 Cpan {Ipsn Shew Sl Sl Shaw
Dorain Divain Chraiin Ci i Raia Rate Rata Reate
Dpen 0 0 5) Stew S Sle
PortB | Drain O Drwin Dt Rate Rt Rata Rats
Part C Lipen e e L L N s Qp=n
Lain [Lvain Livam Lz Lirain Livain Liramm Lrresin
PortD  nalt HA! MA! NA? MAT o i Ma
1.N/A= o

108




98.

Register Mame Port MCU Bccoes
D vy ABCD Read — g on pan
Dt Dot ABCD Wil e ad
E— rEe | e-pim e
(LT Pe— ARG Wiila'Foad = pravents kaadireg imo a giaen
macroosdl
gl Bl ozl | ABC Read — oiitpans of e gt Maciocslb
Erabla Out ABC Raad = tha sutput anable contral of the part driver
o . MCU I/O ;
. MCU I/O MCU o
1, o
MCU 0
. CPLD MCU . MCU
. OMC : Q/
. 110 , “PLD” . é()
omc . OMC < . OMC
1, @Q' . 0,
(IMC) . ( |MQg/ .
PLD ) MCU 110 “PLD” 0
. &D . .1
.0 Q .
N 5. A B
DATA CUIT
DATA GUT
= ':— 1 FOAT
SCOFRESS Dl
AL : ! O] ouTPUT [~ ’%“"

WALADLELL OUTPUTS

SEAD AT

CAFTFUT
'JI SELELT |
[CCY (]

=

|

MCUDATA BLUE
-

DR
1]

7

Rl
il

AT

o @
-

EFAELE FRDDUCT TERM | DR

wh

MFUT
BACFOCELL

-
CFLLD -WFLT |
- =
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A B—

A B ) 59 o )
m MCUI/O
m CPLD _ McellAB7 — McellABO A B. McellBC7 ~
McellBCO B C.
m CPLD _ (IMC>
n —_ 92 , o
n / _ PA3~PAO PB3~PBO0 o PA7 ~
PA4 PB7—~PB4 o
n _ A (80 )
60. C
OATE Gl
HEL
- o P D-ETR CAFT
SAECWL FUMCTION”
WCELLDG Fal 1
ALAD LN @
g v ‘_-—QQ
= 0
E , e
O EWARLE T4
CRAFG Q
R [, -
[RAOLE FR 1, ]
') | e,
- __Jam + SEMLAMCTN (] commanon
ar AETE
C——
) ( 60) :
m MCUI/O
m CPLD ——McellBC7~McellBCO B C.
m CPLD _ (IMCH
™ (ISP) —— / PSD , JTAG (
JTAG ) 133 « JTAG ” )
™ _ C
n —PC2 ) (VSTBY) .
PC4 (VBATON) , VCC

VBAT.
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61. D
DATA DT
RELG
o DATE OUT
W N
E
FORT O PIH
DLTRLUT " F-E
Ml =
EC3{2:1]
RE&D MUK
ﬁ DLITFUT
BELECT
H —
-]
= CATA N
=
! |
E CT
[IR AER !

I )

WR

L S _ CPL D% MR

Q.
&
D_ &

D PD1) . 61 62,

PD1 PD2. V

D , é ( 60) :
MCU 1/O O
CPLD — (ECS1~ECS2)
CPLD —_— CPLD, (IMC)

—_— o D PSDsoft )
CLKIN (PD1> APD
PSD (/CS1, CS2) . Flash . SRAM CSIOP.
CPLD D , (ECS1~ECS2) ,
o (ECS1~ECS2)> )

) o ( 62) .

m




62. D

ER&BLE . OE) CHRES TIOH

i

1
PO FIH
D & G5t 3

FOLARITY
BIT

FLD IHPUT BLS
CPLD ARD ARRAY

ERABLE [0} %EE:I.I!EE

T2 FO2 PN

o " é oo
&

PSD OQ. o )

[ . Flash SRA Q . )
) /év 0 ),
. O , ; )
. , PLD )
(PMMR) .
[ , (APD) PSD . APD
PLD / . APD 128
“PSD PMMRO . (
) e ,  PLD (0 ), PLD
. , , ( ) o
MCU . (MCU
) - APD ( ) e , PLD
/ ; . PLD
) / ( . MCU
) e , PLD , PLD
[ , PSD (CS1, PD2) )
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o PLD. APD
o PSD (CS1, PD2) ,
MCU PMMR - PSD «“
7 PLD — . PLD
( 66 67) . DPLD CPLD
63. APD
EPDEH
PR BIT 1wi
THAHRSITEKIN
DETECTION DERELE BLS
| WTERFECE
ELE
LA PO |—4
APD CHOPSELECT
BESET =] EAmTER FLASH SELEET
es L | ey ‘ O
CLEIH
DESARLE
FLASHTRAN L E1C s ]
PSD PMMRO . @ (
) . ) P Dz (0 ), PLD
o , Oé , ( )
A% (ALE) PSD
, 63. sez , (ALD) ,
\ O (ALE/AS, PDO0) 15 CLK IN (PD1)
, (PDN) , PSD o
o APD , R (ALE)
15 CLK IN (PD1) , . PSD
n (ALE) , PSD o
(CS1, PD2) (RESET) , PSD
n PLD MCU /
- PMMR , PLD \
MCU CLKIN (PD1) R , PLD CLKIN (PD1)
APD CLKIN (PD1> o
- , . , PLD 1/O
, 110 , 1/0 o
99, PSD o

PLD o
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. PSD o SRAM

PSD (CSs1, PD2) ; PMMRO PMMR2
99.
Port Function Pan Laval

WMCL D Ha Charge

PLD Ciut MHa Charge
Addreas Oal Uidslinsd
Peripheral 10 Tri-Stale

64.
RAESET
|
Enabis AFD

" o@

OFTIONAL E
mmmmpumw
by eataneg FMAD ks
e PR b 2

100. PMMRO1

Bro X [ Mok uged. and should ba 2 10 Zer:

0= off | Ausomatis Powsr-dovn (APD) is dsabled
1= o | oo abes Power-doswan (APLD} 18 enabisd

Bit1 APD Eralble

Bz ! o Mot used, and should ba 224 10 Zarg,

0= on | PLD Turks mode is on

PLD Turkeo micede b5 off. ganing powed
HPSOMN opsrates ol 5 MHZ b=bow e magimum rated clock Iregquersy

Bira PLL Turba
1= of

0= on CLEIM {PD ) input bo the PLD AND Armay is connecied. Evary change of CLEKIN
Bh 4 PLL Armay clk - {PC1} Powers-up the PLD when Turbo bit is 4.

1w off | GLEIM CPD el o PLD AND Array is disconnscied, Soving power.

0= o | SLER (PDA )it b the PLD macroeels s cormechs]

1= off | CLEIM (P ) input to PLD macrocells & decornected, saving powses

Bas PLD MCall ck

Bia & 1] Mot sl an should ba 829 10 2660

Br7T Y o Mot used. aind shoukd ba 588 10 zarm
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PLD

PLD PMMRO C 3 ) o 1,
) 70ns » PLD .
15MHZ ) 1<« ) ) 10ns.
0 ( ), PLD o PLD N
o , MPSD3200 S5MHZ .
PMMR2 MCU ) PLD
101. PMMR21
Bitg [ Q Mot used, andd should be st 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
Wh 1=af mlllﬁul o PLD AN Armay 15 desconnecied. Samand powe.
mia | ELD Amay 0 = o Euwrm ths L AND Amay & conrected
1=ocf 'I-'-"Fu'q,'mrl:,:. PLD AND favay s disconmacted, saving power
it 4 PLD Amay 0 =on ﬁ inga ta the PLD AND Amary i connecegd,
1 =ofl | FEEN il 80 PLID AND Array o deseorings VI e
Bit 5 PLD Aoy 0 = o | ALE wput 103 the PLLY AR Areay E":. X
ALE 1 = ofl | ALE input 1o FLD AN Ay is dj wd, saving power.
Bil & X 0 Mot used, and should be sl g
Bit 7 X 1] M usad, aned should hié:m.
: 1. 0. (Reset)
Q.
g@ APD
APD Bit | ALE Level APD Countar
V X Mot Counting
l_oe1 Fulzing | Mot Counting
C | e e
SRAM ( ) . PSD
SRAM . SRAM (VSTBY, PC2) . VCC
VSTBY , SRAM (VSTBY, PC2) , SRAM o
SRAM (ISTBY) 0.5pA. SRAM 2V,
(VBATON) PC4. VCC VSTBY o
PSD (CS1, PD2)
PSDsoft D PD2 PSD (CS1) &
) PSD Flash + SRAM, . PSD
(CS1, PD2) ) Flash SRAM,
,  PSD (CS1, PD2) , PLD 1/0O o
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CLKIN (PD1) PLD . CLKIN (PD1)
(OMC)> o
) ) CLKIN (PD1) PLD
) o PMMRO 4 5 1,
CLKIN (PD1) PLD AND o
PSD MCU (WR, RD, PSEN (ALE) >
) o PLD AND . )
PLD )
o PMMR2 2. 3.4.5 6 1, CLKIN (PD1)

PLD AND o

PLD AND

PLD

65.  (RESET) é’@
@

OFA

,  VCC , PSD Tnlnh-po

) ) ; Flash

(/RESET) , PSD )
, Toprs
Flash o )

) (WR) )
FS7 CSBOOT0~CSBOOT3) , (WR, CNTLO)
VCC VLKO , Flash .

, PSD

Tninh, ) ) topr . 65
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o, PLD
103 ) /0 ) PLD 0
, PLD ; PLD o
VCC o PLD ) PLD
Flash
Flash o Flash
; ) tninh-a Flash
103. s
Part Configuralion Povwsr-On Fassl Warrn Resal Poveer-down Maode
MG 1A Inpan meds Inpui e e Linchanipsd
Walid after imernal P50 Depands on inputs to FLD
PLD Olutpud canfiguration bits ars Walid @ {addies=as are Hocked in
lamded PO mmoade )
Aridcdeess Ol Tri-abaned Tri-stated Fist clelinssd
Papgheral 10 Tn-ataned |rl-‘5|2-ﬁ1'?da Ti-atarsd
Register Power-0n Reset Q%;m Aeset Power-down Mode
PRIMRD ard PRIMAZ Claared 160 v||q':|nt'lJ Linchangped
el o W el
Initialized, b @a inflialized, based on the
'.-'r.'llie-g;e_m‘ sadectian n ;ﬁu sedection i PSDwolt Linchanged
Cmﬁqlllm Configuration menu
Al othar regutans Claainsd 1o Claared 160 Linchangped
: 1. VM SR_(@&;;hMode 0.
JTAG
JTAG C ( 104). ( Flash )PLD
PSD JTAG
JTAG JTAG (IEEE 1149.1) TMS, TCK,TDI TDO
TSTAR TERR JTAG o
PSD ( ), C JTAG
TMS,TCK,TDI TDO.
AN1153, JTAG (ISP)
JTAG
, JTAG ) JTAG ( FlashLINK
) JTAG o , TDO , JTAG ;
o JTAG ,TSTAT TERR o
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/ RESET JTAG ,  PSD , / RESET

MCU, MCU . AN1153, JTAG (ISP)
pPSD3200 JTAG (ISC) , . PSDsoft
FlashLINK JTAG JTAG (ISC) o JTAG
(ISC) ST . FlashLINK
pPSD3200
104. JTAG

Pert C Pani JTAG Signals Desc riplion

P ThI= Mode Select

PCA TCK Clack

PC3 TETAT Stanes

P4 TEER Error Flag

P& TCH Serial Data In

P& TO Serlal Data u:mQ,_

&
S

JTAG
JTAG (TMS,TCK,TDI Qg{ TSTAT TERR
"ISC_ENABLE’ . an JTAG
. AN1153.
FIasOQ. , TERR .
, ( ) Q "ISC_CLEAR” "ISC_DISABLE”
TSTAT 98 " sﬁv(Pcs)" / . PSD
( , Flash O ), TSTAT . Flash
TSTAT Flash ,TSTAT
TSTAT TERR ’ISC_ENABLE’ ,
Flash
1, JTAG . JTAG
. PSDsoft .
Flash o
PSDsoft
ST  ,uPSD3200 PLD 1,

N PLD o
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105. JTAG

0= off | JTAG port 12 disablsd,
Bra JTals Enable
= on | JTAG port is enablad.

Bi1 X 0 Mot used, and should b et 1o zeao

Baz X 0 Mot used, and should b 821 16 Zeao

Ba3 X 0 Pt niged, arvd alsuild b et 16 2eas

Bir4 X o Mot used, and should ba 581 1o zeao

Bis X o Mot used, and should ba set 1o zero

Bié& X { Flot used, and should b set 1o 2o

Ba7 X o Mot uged, ard shaould B2 e 10 2eac

: 1. JTAG NVM ( PSDsotf) , ( ) JTAG
s JTAG JTAG , JTAG
AC/DC
uPSD3200 AD DC c)@
o DC e
o AC Q,
= PLD QQ.
= MCU QO
[ ] DC .
[ PLD,Flash SRAM (MA) (MHZ)
. 66 67 PLD (MA/MHZ) (PT)

[ PLD , Turbo o ,
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66. PLD lcc (5V )

a i 1
% T g
E &b om
v 4 “ﬂw
g 4
an
3n . ;
o —— FT 0% |
= A ———— FTHa :
10 !
N2l | | |
b & 10 15 m 25
HIGHEST COMPOSITE FREGUENCY AT PLD INPUTS [MHL AxgER
67. PLD lcc 3V Q/
B0 -
Voo w IV
i1
e
E 4"'."-'-_ /
[}
H an ;?
ol
10
n I |
o 10 18 m 25
T COMPOSITE FREGUENCY AT PLD INPUTS (MHz AKEHDD
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106. Vcc=5.0V , PSD ( )

Conditions

Highesi Composite PLD mput frequency

{Fraq FLDY) =8 MHz
MU ALE frequency (Freqg ALE) =4 MHz

';I:::ih TNy .

“= SHAM access =15%

o | ancass = 5% (no addtonal possar abowve bhase)
Dpsrational Modes

% Mormal =107

> Fowar-down Mode =907
Humbsr of product terms wsed

{from Filter repor) =45FT

“e of fotal product 1erms = 45182 = 24.7%
Turkio Made =N

Calculation {using typical values)

Iy tokal = lpwmlown x Sspwrdowm + *onormal C AR
= Ipwrcloan & Spawrdoan + % rr:-r? Mash s 2.5 maWHz « Frag ALE
5

+ '& ma/kMHz x Freg ALE
w2 mANMHZ x Fre PLD
g K 400 i FT
= 50 pk x 0,90 @ Ex25mANMHz x4 MH:z
Q + 0952 1.5 mAMHE = 4 MHz
Q + 2 mAWHz x B MHz
O

+ 45 x 0.4 mAPT

g-l # 01K (8 +0.8+ 18+ 18 mA)
A pA e 1 x 429

év_df-mlfd-ﬁllnﬁ.

=i 3 md

Thisz is the operating power with no EEPRIM Wrile or Flash memory Erase cycles in progress. Calculation is based
@i ko = 0 mA.
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107. Vce=5.0V , PSD ( )

Conditions
Highest Composite PLD input Frequency
{Freq PLIK =8 MHz
ML ALE fraquancy (Freq ALE) =4 MHz
o Flash mamary =80
“x SHAM access =15%
e I} aass = 5% (o additianal powar abone bass)
Oiperafional Madas
=% Hormal =10%
i Posr-dowen Mosde = 00
Humnbssr of product ismmes: used
{from fiter repoit) =45 PT
“w ool tolal product 1erme =457182 = 24.7%
Turbi: Bode = 2IIF
Calculation (using typseal valuss)
g total = | prwedom & Topwadkoan + Sanormal b+ o el
= |praEdionm o Sopidmdaah + %5 1o oMash k2.5 mARHE « Freqg ALE
+° 5 maATMHz x Fraqg ALE
& ifram graph using Fresg PLDG)
= 50 A x 00 -r-l}.l&ii madBHE = 4 MHz
@ + 015 5 1.5 ma/MHE x 4 MEE
Q + 24 WAy
=45 %{B 08 4 240
= An32o
= 4 + A28 mMA
*_] 34 mA
This is the operating pawar wi BOM 'Writa ar Flash mamory Erase cycles. in progress. Caloulation is based

an laur = 0 mA
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STMicroelectronics SURE

108.

Symbaol Parameber Min. Ma. Uit
Ts1g Sirags Temparates -5 125 G
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) ? @O‘] b L1 ¥
: 1. IPC/JEDEC J-STD-020A ec)
"2, JEBBOGt JESD22-A114A (C1=100 pF, R1=1500 2@
DC AC QQ/
, 2@ AC  .DC AC
H (5V V;'
Qe‘ 109 (5V
Symbaol Paramester Mliin.. Max. Uniit
Woo Supply Vokage 4.5 8.5 W
. Ambient Operating Temperaure {industrial)y =40 ES C
: ambiant Cperating Temparaturs {commercialj Q O
: (3V )
110. 3V

Symhbal Prramatar Iiin., Tz, Linit

Yoo Supply Voliage 30 ag ¥
. Arnbeenl Dpecaling Tempsrature (industnal | —40 B3 c
' ambart Operating Tempsaratura (oommssial | 0 O [
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111.

Signal Letiars Signal Behavior
& | Address T | Tima
G| ke Lo Lewed Low or ALE
D | ingaut Draka Logic Lewel High
| Inesfrucion W | Valid
L ALE Ho Longer a Valid Logic Lessl
H | Rasat input or Chutpat Float
P | PSEN =sigral F¥ | Pulss Widh
[} Crumpait Diaka
A | RD signal
W | WH signs
B | Varpy Cunplt
M| Cumpat Macrocell
tAVLX — ALE o
68. - ,.Q/
WANE FORNS INPUTS TS
STEADY INF) STEADY OUTPUT
GE FROM WILL BE CHAN GING

LD TO HI

‘\6:0

OUTPUTS OHLY

(AY CHANGE FROM

DON'T CARE

FROMHI TO LD

WILL BE CHANGING
Lo TG HI

CHANGING, STATE
UNKNCWEN

CENTER LINE 15
TRI-STATE

Al0E02
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(5V )

112.DC  (5V )
Test Condition
Symbol Parametar {in addition to those Min. Typ. Max. Unit
in Table 109)
Vik 'F':Eg‘EHT':f-'“ Voltage (XTALA, A5V <Voo<55V | 07vee 1
Vie [y e e 45V <Vog <55V 2 Voo +05 | v
Vi | Vetaae (XTALT, 45V < Voo <55V 05 oaves | v
Vv Input Low Violtage (all other 45V <« Ver <55V 05 0 v
I inputs) ’ SHCC== - -
oL =20 pa o _ .
" 4BV 0,01 0.1 W
VoL Dutput Low Voltags (Ports 0o =
ABC D) loL=8mA 025 045 y
Voo =45V - -
loL = 100 pa 0.3 v
Qutput Low Voltage (Ports -
vou |\ ohan get loL = 1.6 mA A 045 v
loL =3.5ma 1.0 W
loL = 200 pa 4 02 vV
Output Low Voltage (Port O, ALE, —
Wi | =32 mA [N} L
B2 Ipsen, RD, WR) oL pA| 045 v
loL = 7.0 rfa 1.0 v
IoH = tmv .
Output High Voltage (Ports VENRCAY . 49 ’
Von p a age | Ve A
A.B.C,D) =2 ma
Vg = 4.5V 2.4 a0 v
Von Output High Valtage | Ports loH = -B0pA 24 v
1 .
1,234) lon =-10pa 0.8%ee W
VOHe Cutput High Valtaga (Bort O ivext. loH = 800 pA 2.4 W
bus mods, ALE, PSEN W, WR)2 IoH = 20 pA 0.9%co W
VioHs Output High tn;a VsTRYON loH = -1 pA Verpy — 0.8 W
L 1L;_g3|.c4lﬂl i Cunent (Forts VIN = 0,45V 10 50 HA
Logic 1-10-0 Transition Cument PR - -
ITL (Forts 1.2.3.4) Vig =20V —65& —B50 HA
; Wioo imin) for Flash Erase and _ ;
Viko Program 25 42 v
VsTeY SRAM (PSD) Stand-by Voltage 2.0 Vo W
SRAM (PSD) Stand-by Currant Y 0.5
IsTEY (VSTBY input) Yoo =0V R 1 [TEY
SRAM (PSD) Idle Current T T A
ote | sTRY input Voo = VaTey 0.1 0.1 HA

125




Test Conditien
Symbaol Parametar {in addition to those Min. Typ. Max. Unit
in Table 109)
. SRAM (P50} Data Retantion I \
VoOF Voltage Only on Verey 2 v
ILI Input Leakage Current Ves = VIN = Voo -1 1 A
ILo Qutput Leakage Currant 045 = ¥VouT = Vo —10 10 TS
Voo =55V e
. o 250 14
Ipp® Power-down Mode LV D logic disablad L
LW D logic enabled 350 [VEY
Active (12 MHz) _ 16 ma,
Voo =5 W
Idl= (12 MHz) = ma,
aas Active (24 MHz) y - 26 mA
I ot foc =5V
cocR Idl= (24 MHz) 13.5 ma
Activie (40 MHz) 44 ma
Voo =5 W
ldl= (40 MHz) 18 ma
PLD TURBD = Oiff, o -
-0 MHz7 HART
PLD Only
FLD fT Uﬂ?ﬁﬁ =0n, 400 ] IJ.-'-'L"F'T
lcc_pso O perating el ab
(ocy? Supply Currant During Flash memaory _ o
Flash memary Write'Erase Cnly 1 15 a0 ma
Read Cnly, f= 0 KMAD 0 0 ma
SRaM f =0 MHs 0 0 ma.
PLD AC Bass note &

I - i - c mAS
'3.'3_':!%5 Flash memory AC Adder 2.5 a5 MHz
(A ° =

SRAM AC Adder | 1.5 2.0 o
1. 0 2 s ALE Vol 3 .
0 2 10 s
3.3v , >50PF. 5V , >100PF)> , ALE
0.8V. s ALE
2. s 0 2 ALE PSEN Voh 0.9Vcc.
3. CPU Icc
: lcc(mA)=1.0xFosc+3.16
: lcc(mA)=0.37xFosc+3.63
» Fosc Vcc 5V ., CPU s MHZ.
4, CPU Icc ¢ ),
XTAL1 tcleh,tchel=5ns »  VIL=Vss+0.5V,VIH=Vcc-0.5V,XTAL2 s
0=RESET=Vcec, o . lcc ( TmA) .
5. CPU Icc ¢ ),
XTAL1 tcleh,tchel=5ns »  VIL=Vss+0.5V,VIH=Vcc-0.5V,XTAL2 s
0=Vcc,RESET=Vss, o
6. IPD( ) EA , XTAL1=Vss,XTAL2 » RESET=Vss,
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0=Vcec,

7. PLD
8. PLD 66
9.1/0 =0mA
113.DC  (3V
Test Condition
Symbol Parameter {in addition to those Mir. Ty Max. Unit
in Table 110)
, Input High Valtage (XTAL1, . p ; — y nE \
Wk ﬁ? Cal A0V =Vop =36 Y 0. Ve Wern + 0.5 W
Vin !nput High Yaltage (all other 30V <Voo<36V 0. Voo Voo + 0.5 W
inputs)
Vi | Voltage (XTAL, 30V <Voo<36V 05 03Vee v
Vi Input Low Yoltage (all other A0V <V AR Y 0E 0g v
IL iI'I|J|.I|S:I 3 AR e o Ll Ll
.L?L =_2§ Il-ll ’f:_. 0.0 04 W
VoL Cutput Low Yoltage (Ports CC =Y T
ABGD) loL =4 mA 015 045 W
Voo=3.0Y - -
Vol Cutput Low Voltage (Ports loL = 1'3'_3 ko 03 W
1,234 loL< 5 045 W
v Output Low Voltage (Port 0, ALE, =00 pA 03 W
= |PsEN, RD, WRY)' [ oL =32 ma 045 | v
I oK =—2ona 2.0 2.00 v
v Output High Voltage (Ports co= U
OH AB.CD) Ty
) L 27 2.8 W
Voo = 3.0V
Vou Output High Vollagen Forts loH = —20pA 20 W
1 .
12,34) loH = —10 pA 0.0V v
v Cutput High Voltage (Port 0 in ext. loH =800 pA 20 W
OH2 1 bus made, ALE, PSEN, RD, WR)2 lor = 80 1A 0.9Veo >
VioHs Output High VWaltage VsTevoM loH = —1 pA Verey —08 W
Logic O Input Currant {Ports \ oS -
L pomay e Vin = 045V -1 ~50 HA
Logic 1-t0-0 Transition Cument P - e
o |iPorts 1,2.3.4) Vin =20V —29 ~250 WA
: Yo tmin) for Flash Erase and c !
VKo Program 1.5 22 W
VsTRY SRAM (PSD) Stand-by Voltage 2.0 Vo W
SRAM (PSD) Stand-by Currant P XT 5
IsTBY | ysTRY input) Voo =0V 0.5 i HA
SRAM (P50 [dle Current Y n A
hoie | vsTRY input) Voo = VaTey 0.1 0.1 HA
. SRAM (P50 Data Retention AP 1
VOF Voltage Only on VsTRY 2 W
I Input Leakage Current Veg < VN < Voo - 1 m
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Test Condition
Symbaol Parametear {in addition to those Min. Typ. Max. Unit
in Table 110)
ILo Output Leakage Currant 045 = Vout = Voo —10 10 pA
Vop=3.6V 110 LA
Ipp® Power-down Mode LV D logic disablad
LV D logic enabled 160 HA
Activie (16 MHz) 10 ma
Voo =23V
sas ldle (16 MHz) 525 A
| 4,
cech Active (24 MHz) 16 mi
Voo =33V
Idle (24 MHz) 8.25 ma
PLD TURBO = Off, 0 R
f=0MHz? Ha/ET
PLD Only
PLD TURBO = Cn, - . ,
| : f = 0 MHz 2001400 uART
CC_PSD O perating
(oo Supply Currant During Flash memoary a _
Flash memory WiiteErase Only 10 25 ma
Read Cnly, f =0 MHz 4] 0 ma
SRAM f=0MHz 0 ] A
PLD AC Bass note
lcc_PsD Flash memory AC Adder 1.5 2.0 rTnﬂ}
(A Iy ]
SRAM AC Addar ' 0 5 ma/
] i [=]] I 0.8 15 MHz
: 1. 0 2 , ALE Vol 3
, 0 2 10 ,
(3.3v , >50PF, 5V , >100PF)> , ALE
0.8V. " ALE
, U 2 ALE PSEN Voh 0.9Vcce.
3. CPU “c
: lcc(mA)=1.0xFosc+3.16
: lcc(mA)=0.37xFosc+3.63
, Fosc Vecc 3.3V , CPU s MHZ.
4. CPU lcc ¢ ),
XTAL1 tcleh,tchel=5ns > VIL=Vss+0.5V,VIH=Vcc-0.5V,XTAL2 ,
0=RESET=Vcec, o , lec ( TmA) .
5. EA s CPU cc ¢ ),
XTAL1 tcleh,tchel=5ns > VIL=Vss+0.5V,VIH=Vcc-0.5V,XTAL2 ,
0=Vcc,RESET=Vss, o
6. IPD( ) EA s XTAL1=Vss,XTAL2 » RESET=Vss,
0=Vce, o
7. PLD
8. PLD 66
9.1/0 =0mA
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(

40MHz MCU )

114. ( 40MHZ MCU )
- Variable Oscillator
Symbol parameter! 40 MHz Oscillatar 1hepcy = 8 to 40 MHz Unit
Win Max Min Max
ILHLL ALE pulse width 35 2oL —15 ns
tavir Address set-up to ALE 10 toLoL - 15 ns
b Lax Address hold after ALE 10 toLeL - 15 ns
tLuw ALE Low to valid instruction in 1) Moo — 45 na
tLpL ALE to PSEN 10 toLeL - 15 ns
teied | PSEN pulse width B0 Moo, - 15 ns
tpuy PSEN to valid instruction in 25 StoLoL-50 | ne
tpxix Input instruction hold afier PSEN 0 4] ns
tpxiz" Input instruction float after PEEN 15 toLcL—10 ns
tpxay® | Address valid aftar PSEN 20 toioL -5 ns
Lawme Address to valid instruction in 65 @A Sl — 60 ns
tazpL Address float to PSER -5 75 ns
—=\
1. C 109 , Vcc=4.5 5.5V) :VSS @Iﬁ Port 0, ALE PSEN
100 pF; CL 80 pF @
2. yPSD3200 20ns @Q@ , 0
: @ 40MHz MCU )
115. A\Q (  40MHZ MCU )
Symbol Parar H0 1z Osclllator 1':2[:;'1}580;3‘;%“;?&2 Unit
Min Max Min Max
trtRH | RO pulse width 120 BtoLoL — 30 ns
twowd | WR pulse width 120 BtopoL — 20 ns
tLLaxe Address hold after ALE 10 toLoL— 15 ns
tRHOX BD to valid datain 75 StoLeL =50 | na
IRHDX Data hold after RD 0 0 ns
tRHDZ Data float after RD ag 2foLcL-12 ng
tLow ALE to valid data in 150 BloLoL - B0 ns
tanone Address to valid data in 180 OlpLoL - 75 ns
fLowL ALE to WH or RD &0 ag BtoLoL - 15 tepoL+ 15 ns
LanneL Address valid to WH or RD 70 AtoLoL — 30 ns
twHLH | WH or RD High to ALE High 10 40 toroL — 15 toLoL+ 15 ns
towwine Diata valid to WR transition [ toLoL —20 ns
fowwH | Data set-up bafore WH 125 TtoLoL — 50 ns
twHox | Data hold after WR 5 toLcL - 20 ns
tRLAZ Address float after RD 0 0 ns
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1. ( 109 » Vcc=4.5 55V) :VSS=0V;CL Port0, ALE PSEN
100 pF; CL 80 pF
: ( 40MHz MCU )
116. ( 40MHZ MCU )]
. Variable Oscillator
40 MHz Oscillator
Symbol Parameter’ 1ftcLeL = 8 to 40 MHz Unit
WMin Max Min Max
IRLRH Oecillator period 25 125 ns
byLwH High time 10 ool —tocx | ns
tLLaxs Lo time 10 terel —towex | ns
IRHD® Riza time 10 ns
IRHDX Fall tima 10 ns
1. ( 109 » Vec=4.5 55V) :VSS=0V;CL Port0, ALE PSEN
100 pF; CL 80 Pf
C -
: (. 24MHz NG )
117. ( » 24WIHZ MCU )
. . Variable Oszcillator
24 Midz Bscillator
Symbol Parameter! A% 1ftoLeL =8 to 24 MHz Unit
a Max Min Max
ILHLL ALE pulse width %2 2toLoL —40 ns
tawL Address sot-up to ALE _l- 17 toLoL — 25 ns
tLax Address hold after ALE 17 toLoL — 25 ns
tLuw ALE Low to valid instructivn in an MoLoL-87 | ns
tLLpL ALE to PSEN 22 toLoL — 20 ns
tpLPH PSEM pulse width a5 StoLoL — 20 ns
tpuy PSEN to valid instruction in &0 MpLoL - 65 ns
tpxix Input instruction hold after PSEMN 4] 4] ns
tpxizS Input instruction float after PSEN az toLcL — 10 ns
tpagay® Address valid aftar PSEN a7 toLoL — 5 ns
Laviv Address to valid instruction in 148 StoroL—60 | ns
tazpL Address float to FSEN —10 -0 ns
1. ( 110 » Vec=3.0 3.6V) : VSS =0 V; 5V CL Port 0, ALE
PSEN 100 pF;, 3V 50PF; 5V CL 80 Pf, 3V 50PF.
2. yPSD3200 35ns s 0
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(  20MHz MCU )

118. ( 24MHZ MCU )
: Varialle Oscillator
Symbol Parametar! 24 MHz Oscillatar el =8 to 24 MHz Unit
Mir Max Min Max
tRLRH RO pulsa width 180 tooL — 70 Ms
by | WH pulse widih 180 toLoL — 70 Ms
fLLaxz Address hold after ALE ] BtoLoL - 27 ns
tRHDX AD to valid datain 118 StoLoL-90 | ns
IRHOX Data hold after RD 0 0 ns
tRHDZ Data float after RO 63 2icLocL-20 | ns
Lo ALE to valid data in 200 BloLoL-132 ] ns
tawony Address to valid data in 220 OoLoL—-155 | ns
fLwL ALE to WH or RO 75 175 StopoL -50 | towol+ 50 | ns
favwiL Address valid to WH or RD &7 oo - 97 ns
WHLH | WR or BD High to ALE High 17 67 Wot-25 | tocL+25 | ns
fovwx | Data valid to WR transition & PloioL - 27 ns
toywH | Data sat-up bafore WH 170 7 S oo - 122 s
twHax | Data hold afler WR 5 - toLoL - 27 s
tRLAT Address float after BD 4 N 0 ] ns
1. C 110 » Vee=3.0 3bV) : VSS =0V, 5V CL Port 0, ALE
PSEN 100 pF;. 3V SONCB5V CL 80 Pf, 3V 50PF.
: ( “24MHz MCU )
148 ( 24MHZ MCU )
: Variable Oscillator
Symbol Parameter] 24 MHz Oscillator e = 8 to 24 MHz Unit
Min Max Min Max
IRLRH Cacillator period 4.7 125 ns
twLwH High time 12 oL —towcx | ns
tLaxe Low time 12 toroL —toLey | ns
tRHOX Riza time 12 ns
IRHDX Fall tima 12 ns
1. ( 110 » Vcc=3.0 3.6V) : VSS =0V, 5V CL Port 0, ALE
PSEN 100 pF;, 3V 50PF; 5V CL 80 Pf, 3V 50PF.
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ALE W_/I_\H / 'l.

el i

§
|
Bz, —e G .j-.. g
Liss :..I o e [ T

PORT 0 mar ) —{ e AW s }_C

PORT 2 h 1) x A-413

", &

§ 2087 o 1 )—{u;rm il

; > B

PORT 2 2o AT o nwﬁnmuw “{ q,{;‘nm PeH
Voo L\ T
§ |}'I,’ h E"’t i

71.

ALE I\ a

Tag aa =i

| [ T j ik
III
e |y | ks
PORT D :I—|:_ _— (Rt ﬂ:Mla-!:I.Hl-“ﬂ

PORT 2 : e e il }: L]
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: CPLD (5V )

120. CPLD €\ )]
. . PT | Turbe | Slew .
Symbol Parametear Conditions Min Max aloc | Off | rate! Unit
2 CPLD Input Pin'Feedback to -

trD CPLD Combinatorial Output 20 IR B L
EA EII_:I'FIi_Selnput to CPLD Output 29 T ns
leR gifl:iglénput to CPLD Output 24 o] 2o ns
LA Rp SEII:E Register Clear or Praseat 29 TN ns
anpw | GHLD Hedister Clear or Prese 10 ‘10
larD CPLD Array Delay ma’;‘;fm” " + 2 ns

1. PA3~PA0,PB3~PB0, PD2~PD1 , o o

2. MCU tPD 0. 2, RDWR,PSEN ALE s

CPLD o C 80 )
121. CPLD BV )
. . PT | Turba | Slew .
Symbol Parametar Conditidhé Min Max Aloc | off | rate! Unit
o CPLD Input Pin'Feadback to < -
hay CPLD Combinatorial Output 40 +4 | +20 | -6 ns
‘-
CPLD Input to CPLD Output

'EA Enable 43 oo | -6 | ms
iER giF'DI;‘EIEI'nput to CPLD Oattpat 42 son | & ns
1P Slg;al%z?;?gr . 40 +20 ] -6 s
arpw | GHLD Redister Clear or 25 +20
laRD CPLD Array Delay mailﬁ::all 25 +4 s

1. PA3~PA0,PB3~PB0O, PD2~PD1 , o o

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

CPLD . C 80 )
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: CPLD

(5V )

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 " -
fhax |\II'||E'-I1'|G| Feecll:uqack i fyc NT) 1itg+oo—10 BE.6 MHz

Maximum Fraquency .

Pipelined Diata 1iteH+cL) 433 MHz
ts Input Setup Time 12 +2 +10 ns
tH Input Hold Time 0 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 11 +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 {3V )
123. CPLD 3v )
) . PT | Turbe | Slew .
Symbol Parameatar Conaitions Min Max Aloc off | rate! Unit
Maximum Fragquency - )
External Feedback Vilg+lco) 22.2 MHz
Maximum Fragquency - -
frtax Intemal Faadback (-89 1its+too-10) 245 MHz
Maxirmurm FI'QE]LIEII.“’T \ .
Pipelined Data 1itoH+HCL) 40.0 MHz
s Input Setup Time 20 +4 + 20 ns
tH Input Hald Time ] 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 Ay macrocel| 25 +4 ns
I Minimum Clock Period® loH+HCL 25 ns
1. PA3~PA0,PB3~PB0, PD2~PD1 . o

2. CLKIN (PD1) tCLCL =tCH + tCL .
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: CPLD

(5V

)

124. CPLD 5V )]
- . PT | Turbe | Slaw .
Symbol Paramster Conditions Min Max aloe | off | Rate Unit

Maximum Fraquency i y

External Fesdback Vitsa+Coal 284 MHz

Maximum Fraquency i -

PMaxs Intemal Feadback (fonta) 1itsa+tooa—10) 62.5 MHz

Maximum Fraquency o \

Pipalined Data H/{lcHa+oLa) .4 MHz
tsa Input Setup Time 7 +2 +10 ns
tHa Input Hold Time a8 ns
tcHA Clock Input High Time a +10 ns
oLa Clock Input Low Time a +10 ns
loos Clock to Cutput Delay 1 +10 | -2 ns
taRDa, CPLD Array Dealay Ay macrocel | 11 +2 ns
thal ma Minimum Clock Period 1fenTa 16 ns

125. CPLD @ BV )
- . PT | Turbo | Slaw .
Symbel Parameter Condition & Min Max aloe | off | Rate Unit

Maximum Fraquency &4

Extarnal Feadback 1@ 21 MHz

Maximum Fraquency . -

Maxs | | emal Fasdback (fenms) K @l/cm-m 278 MHz

Maximum Fraquency .

Pipelined Diata V 1{tcHa+toLA) a3 hiHz
Isa Input Setup Time @ 10 +4 | +20 ns
tHe, Input Hold Time 12 ns
toHa Clock High Time 17 + 20 ns
toLa Clock Low Time 13 + 20 ns
looe Clock to Output Delay 36 +20 | -6 ns
LaRD CPLD Array Delay Ay macrocel| 25 + 4 ns
thina, Minimum Clock Period 1ifonTa el ns
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72. /

K i
INFUT f( ),\
{ER EA
-] e -
"SuTpUT AN {7
ENABLEDISABLE fF s R
aK2EEa
73. /

RESET/PRESET
INFUT

LARP

REGISTER
OUTPUT

/(i; AN2BEd

CLEIN

REGISTERED
QUTPUT
@ Al0zEE

75. ( )

tCHA LA

CLOCK }( X

INFUT J #
REGISTERED
GUTPUT

Al0EA5E

136




(5Vv

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 .
127. 3V )]

- ) PT | Turbo .
Symbeol Parameter Conditions FJ1II:MI Aloc Off Unit
lis Input Setup Time (Mote 1) ns
tiH Input Hold Time (Mate ) &O + 20 ns
tiMH MIB Input High Time (Mote 12 ns
t MIB Input Low Ti ( ) 12
1ML nput Low Time %«i\ ns
tino MIB Input to Combinatorial Delay w&:u 45 +4 + 20 ns

1. PLD / Q,C . ALE tAVLX tLXAX .
( )
@ binu b
PT CLOCK ¥ k!
e he o te
INPUT * *
OUTPUT
Lino
Al
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) (5V )

128. s (5Vv
Symbeol Parameter Min. Typ. Max. Unit
Flash Program a5 ]
Flash Bulk Erase’ (pra-programmed) a an s
Flash Bulk Erase inot pra-programmed) 5 ]
beHOVS Sector Erase (pra-programmed) i a0 s
tWHOV 2 Sector Erase (not pre-programmed) 2.2 ]
twHG Byte Program 14 1200 Us
Program / Erase Cycles (per Sactorn) 100,000 cycles
b HWLD Sector Erase Time-Cut 100 us
torvav D7 Valid to Output (DG7-D00) Valid (Data Polling)® 30 ns
1.
2. DQO-DQ7 s DQ7 tQ7vaQv o
: ’ ( 3V )
129. s @Y
Symbeol Parameter Min. Typ. Max. Unit
Flash Program v 8.5 ]
Flash Bulk Erase’ (pre-programmed) /, a an s
Flash Bulk Erase (not pra-programmed) = 5 ]
beHOVS Sector Erase (pre-programmad) p i a0 s
twHovz Sector Erase (not pm-pmgmm'mc_ljn ) 2.2 ]
BwHIWA Byte Program R 14 1200 ps
Program ¢ Erase Cydes | E&._‘ Secton 100,000 cycles
tWHWLOD Sactor Erase Timad Nt W 100 s
trviaw D7 Valid to QOipit (D@7 -D00) Valid (Data Polling)® 30 ns
1.
2. DQO-DQ7 , DQ7 tQ7vaQv o
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(5V )

130. A 5V )
Symbsol Pararmalar Conditiors Mir Max "‘I':;ﬁﬂ Linit
. Adddresss Valid o Data 9 - .
(P = sl Motz X i 1] e
I5ive-Pa, ool Wl o Duals W ld ar + 10 &
17 e P o Dok Vi iMoia an ns
1P 4 Diba | bo Ciaka Qb Yakd 2 ns
IRHCT-PA, A oo Cunls High-2 23 ns
1. A o
2. A
131. A 3V )

Symbol Paramater Conditions ||1€ Max TLgfbro Unit
tavov-pa, Address Valid to Data Valid (Note 1) é E 50 +20 | ns
tsLov-pa T3l valid to Data Valid a7y +20 | ns
tRLGY-Pa RD to Data Valid i 45 ns
towav-pa Diata In to Data Out Valid an ns
tRHOZ-Pa Pl to Data High-Z a5 ns

1. A oq -,

2. A Q

QZ. A 5V )

Symbaal Faramsdsr Conditions Min Kax Unit
Bl D W o D Propagalion Daley 25 i
SOV Pw Cinas 50 Pt A Dals Peopagation Dl Mota ) ) Tif
wacg-ps | W et 1o Post & Trislake 20 ns

1. A

133. A (3v )

Sarvdbc Prramatss Comnditiera Min aw Linit
LS, W o Dala Propagatios Delay 42 nc
ICRCH-Pa, Ciaka bo Port & Dala Propagason Delyy Mok T4 i ] ns
B 28 <P, W Irwad il b Pt & Tifatalit 13 i

1. 0 A
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77. /10

ALE i W

AD BUS 4{ ADDRESS DATA VALID ><>O<>—
- tavi (P) _
. 12 GV (PA) _
= XO0N e
v (PR
thiay (PA) o {RHOZ (P
RO
10V [ PA)
DATA O PORT A
AICEEAD
78. 10 O
ALE i Y % I
Q ST
@i_ wLav | ipa) | WWHGZ (PA)
- O
% e 1OV (PR
V PORT A
% A DATA OUT h
@ AIDEET
79. (RESET)
WV 4 Vec(min]
[ F c
TLMH
INLNH-FO J, o oem 4L hiH-A lopR
" Power-On Aezet o o Warn Fesst
RESET b
ANR0GED
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: (Reset) (5V )

134. (Reset) (5V )]

Symbol Parametar Conditions Min Max Unit
tHLNH RESET Active Low Time ! 150 ns
IWLNH-PO Power On Resat 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
2. Flash s o

: (Reset) (3V )

135. (Reset) 3V )]

Symbaol Parametar Conditions Min Max Unit
INLMH RESET Active Low Time 1 { 200 ns
INLMH-PO Power On Resst Active Low Time N 1 ms
INLMH-A Warm Reset (on the PSDE34Fx) © 25 us
topR RESET High to Cperational Device 300 ns

1. (RESET) Flash
2. Flash o

: VSTBYON (5V )

136. VSTBYON €\ )]

Symbol !"'n?m etar Conditions WMin Typ Max Unit
tevEH Verey Detection™S Verpyon Output High {Mote 1y 20 Hs
tExEL ‘C'Dgl-fw Off Detection to Vetgyon Cutput (Note 20 s

1. VSTBYON Vce 2ms o

: VSTBYON (3Vv )

137. VSTBYON 3v )]

Symbol Parametar Conditions WMin Typ Max Unit
tevEH Verey Datection to Verpyon Output High {Mote 1) 20 Hs
tBEL ‘C'Dgl'fw Off Detection to VsTeYon Output (Nota 1) a0 s

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

Symbol Parameter Conditions Min Max Unit
tisceF Clock (TCK, PCA) Fraquency {excapt for PLD) (Mata 1) 20 IMHz
liscoH Clock (TCK, PCA) High Time (except for PLD) {Mote 1) 29 ns
tiscoL Clock (TCK, PC1) Low Time {excapt for PLE) Mota 1) 23 ns
tiscopp | Clock (TCK, PCA) Freguency (FLD only) Mata 23 2 MHz
tiscocHP | Clock (TCK, PC1) High Time (PLD only) Mot 2 240 ns
tisccwr | Clock (TCK, PCA) Low Time (PLD only) Mate 2) 240 ns
hiscpsy | ISC Port Set Up Time 7 ns
lizcPH ISC Port Hold Up Time 5 ns
hiscpoo | ISC Port Clock o Cutput 21 s
tiscpzy | 15C Port High-Impedance to Valid Cutput 21 ns
tiscpyz | 1SC Port Valid Cutput to High-Impedance e ns

1. PLD , ISC

2. PLD

: ISC 3V )
139.1SC o3V )

Symbeol Parameter R Conditions Min Max Unit
liscoF Clock (TCK, PCA) Fraquency {excap} .’,‘":LD] {Mate 19 12 MHz
tisccH Clock (TCK, PC1) High Time {ex Ev;t: PLDG Mote 1y 40 ns
tisccL Clock (TCK, PCA) Low Times j'apl for PLLY) (Mate 1y 40 ns
tiscocrp | Clock (TCK, PC1) FragigrigiFLD only) (Mote 2 2 MHz
tiscocHe | Clock (TCKE, PCA)Hign Time (PLD only) {Mote 23 240 ns
hsocowp | Clock (TCK, PC1) Low Time (PLD only) {Mote 2) 240 ns
hscpsu | 1SC Fort Sat Up Time 12 ns
LISCPH 1S 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 s ISC

2. PLD
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80.1SC

P ———
TCK

|~d— liscoL ——e

Lizcesu | biscen
TOUTKMS
tLiscpzv
ISCRCO
ISC OUTPUTSITDO >>>>>){
hzcrvz
ol .
ISC OUTPUTSITDO ;éé{{«

AIDEESS
81. MCU AC 110
Voo —0ev 0.2 Vg + 090 S ,:
TeptBints
0.2 Vigd 0
045V -G
A|0EEED
AC Vee- 5w 1, 0.45V 0.
VIH ¢ ) 1% VIE ¢ ) 0.
82. PSD AC /10
VinaD + 04V Vou -0V
—<: Test Reference F'-:-ints>—
Vioap -0V VoL + 01V
02 Voo -04V
Al0EES
, 100Mv s . IOL [LPDMa,
VOH VOL 100Mv
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83.

FELL

84.

CRYSTAL CE2CILLATOR MODE

—{R}—T ALz
[T T

XTALY

DANIMNG FROW EXTEANAL SOURCE

H.C

Extemal Cacilator
- ]

XTau2

XTALA

, C1,C2 = 30pF+10Pf, , C1,@2 o
85. PSD AC 110 86. PSD AC
201V
3.0V — E:w:. 0
|4 Tast Point <9 K 1.5V Device
oV & Under Test €, - 30 pF
AlE0aE {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
- ] -
. 4
A EQ
gy =— —— 1
[ O
[ O
[ O
[ =]
Ne E2 [E1 |E
] -]
] —
o =] b
L H; " O
6L 3 -
HHHHE  HHEHE . =
Md - _-A »
=
L1
[
QOFF-a Ad
. ) %@D
Tarpfda0 PQFP
m inchas
Symb. %\/ -
Typ. d‘.ﬂlh\% Max. Tvp. Min. Maox.

A ‘% 1,600 0.0/30
Ad \QA \;ZI.ICED 0150 0.0020 0.0058
AZ 1.400 1.350 1.450 0.0551 00531 0.0571

[} 3.5@ 0.0 7.0 35 0.0 7.0

b 0.220 0470 0.270 0.0087 0.00E7 0.010&

c 0.0a0 0.200 0.0035 0.0079

[§] 14,000 — - 0.5512 - -
A 12.000 - - 0.4724 - -
o2 9,500 - - 0.3740 - -

E 14,000 — - 0.5512 - -
E1 12.000 - - 0.4724 - -
E2 9,500 - - 0.3740 - -

a 0.500 - - 0.0197 - -

L 0.600 0.450 0.750 0.0236 Qo177 0.0285
L1 1.000 - - 0.03594 - -

M a0 a0
Md 20 20
e 20 20
CP I 0.080 I 0.003
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PQFP52-52 PQFP

e 1
=9 = B
IHEHE R .
O
&
: TQFP52-52 PQFP ( @@3

PQFP52 — ;‘L@FP
»

Symb. mm P inchas
Typ. Min. < Max. Typ. Win. Max.
A @Q 1.75 0.060
Ad AIII.B\ 0.2 0.002 0.008
AZ %25 1.55 0.040 0.061
b 0.2 0.4 0.007 0.016
[ N&k 0.07 0.23 0.002 0.009
K 12@ 0.473
5} 10 0.3594
bz
E 12 0.473
E1 10 0.394
Ez
a 0.65 - - 0.026
L 0.45 0.75 0.018 0.03
L1 1.0 - - 0.039
0 0 7 0 7
M 52 52
M 13 13
Me 13 13
P | | 040 0.004

146




141.

Example:

Device Typa

upsh 3 2 3 4 B W

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=USBE, I°C, PWM, DDC, ADC, (2) UARTs
Supervisor (Reset Out, Resst In, LVD, WD

B = 3G, PWM, DDC, ADC, (2) UARTS
Suparvisor (Reset Out, Resat In, LVD, WD)

Operating Voltage

g
&

O

%Q

Blank = Ve = 4.6 10 5.6V
V=Voo = 3010 2.6V

Speed

-24 U0 &6 T

54— 24 MHz
40 = 40 MHz

ol

Package

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

Temparature Range

1 =01070 "C (commaearzial)
G = —40 10 B85 *C (industrial)

Qption

T = Tape & Reeal Packing
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