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1.1 HME-M1 FPGA f& 4

HME-M1 & —#4E Ak T #9307 8051 AbHT T %Al FPGA S JE T IR I AL 3, AERl sSLBlse 4 il
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BETT UL T ARG 0 S FhL 75 2 ol 7 AT

1.2 HME-M1 FPGA *EIj8
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1.3 HME-M1 &g~ EHE

4K*8 DPRAM K——
32K*8 SPRAM

Interrupt

Power EMIF

Manager Controller

Timers Watchdog OCDS

I?C Master | SPI Master
Slave Slave

s|eseydued B weisks NdD

USARTs

8051 MCU

A& 1-1 HME-M1 &%~ E&

1.4 HME-M1 & ®I3%
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# 1-1 HME-M1 _ZJI/= 5 5%

Part Number M1CO1N3 M1CO1NO
FPGA Fabric LC 1024 1024
RAM Blocks 2 2
MSS 16-bit Timer 3 3
Memory 32K+4KByte 32K+4KByte
Watch Dog Timer 1 1
12C 1 1
SPI 1 1
USART 2 2
SPI| Flash 4Mbit
I/Os 111 111
Speed 7 7
Commercial Commercial
Temp I(rcl)d(L:J,sZrS © I(r?d(L:J,sZr?/ ©
(-40°C, 100°C) (-40°C, 100°C)
Package Max User IO
LQFP100 71 71
LQFP144 111 111
QFN68 48 48

http: //www.hercules-micro.com
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2 FPGA #pit:

2.1 FPGA iR

T HME-M1 ¥4~ FPGA 45t . ik N A7 ae it EMBOK ikt Fabric #1, MSS. GCLK £
2D K 10OB S5 i 2428 IR Fabric b EH IS RoR g R .

| 1/0 Blocks (IOB) |

I

BLB array

Bl
il
Do)

i) R

(go1) syo01g O/1

T L P T

EEEE=

HEFLD DLD

I

| 1/0 Blocks(IOB) |

& 2-1 FPGA #4%

FPGA Fabric [)3 A2 BLB (Basic Logic Block). 64 /> BLB [5%1, 23PUANZ VGt b4k % A
S 2 R I 7 B BRI B A FPGA Fabric. 16 4N %5 H. T LC (Logic CelD) 4 p—~> BLB, Rl HLB1,
4 ™~ HLBL G A— 1 HLB2. [FE, 4 4~ HLB2 44 % 1 4> HLB3. HME-M1 %% 4 4~ HLB3, "] LIMILA
—A> HLB4,3L11 1024 N2 It (64 /> BLB).

HME-M1 JUJE 546 10B (/O Block), ‘eI B2 X HEZL 5 FPGA B MEFIMERE . S RADLA 74
I0B, H4=ih##A 8 1~ 10B. &4 I0B £.4 4/~ 10C (1/O Cell).
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2.2 PG miziEH
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. s AR TEERT WLUT 88 n] DAy & LUT Zhie

AR AR
o SCRFEAERHE LUT

o o
S 3
b_sloa LC
7|
wlutin
wlutout,
in[3]
‘ g? WLUT combout
ni2) — | 3 Gen = regout,
in[1] S ?) ] v
in[0] CDD r an @
K& 2-2 B4 F] G FErZ HE T

TN LC W ECE . AR d R 4 N i 5 R ERE—ik
WLUT &£ i wiutin £1 wiutout & BX .

o SAEITHEL H lutin AT lutout HEEE;
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5T o] 5T o] 5T o]
wilut chain wlutin LC-15 wlutout wlutin LC-15 wlutout, ., wlutin LC-15 wlutout,
T T B T~ B T T B
: : L : H L H : L
T 1 B T 1 B T 1 B
wilut chain wlutin LC-1 wlutout_ wlutin LC-1 wlutout, .. wlutin LC-1 wintout,
wilut chain wlutin LC-0 wlutout wlutin LC-0 wlutout, ., wlutin LC-0 wlutout,
Y S A Y N N T N A
=] 2 e
wlut chain wilutin LC-15 wlutout wlutin LC-15 wilutout ., wilutin LC-15 wlutout
T T B T T B - T T B
: : L : : L : e L
T 1 H T 1 BH T 1 B
wilut chain wilutin LC-1 wlutout wlutin LC-1 wiutout ., wilutin LC-1 wlutout,
wlut chain wilutin LC-0 wlutout wlutin LC-0 wlutout ., wilutin LC-0 wlutout

NOR chain
carry chain
NOR chain
carry chain
NOR chain
carry chain

A& 2-3 g, NOR #F/WLUT #

FEAZE A ILH (BLB) 2 16 4> LC Al BLB_ctrl H4H 511, BLB ctrl 4 16 & 4 G4 clk,cen,rstn
1 sload, WNAHES. 2-4 58 T BLB [,

-

| BLB !
|
| LC-15 | |
|
! |
} LC-14 | |
| |
|
|
o e ]
| — }
I > |
e | [tes]
‘ |
} LC-2 !
I |
|
! LC-1 1
|
‘ |
| Lco | !
S —
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2.3 LR HEIR

SRk GRS 1 — A DAY SO U5 SN Ge 2k 2 i R S M AN SSRGS A A BRI - o0 2 DY SO SRk BRI T
BLB {78 2 5eLkitie, Hrh BLB M /1 i HEE 16 4> LC. MRS BHAE BLB Z [ 1R fit
REEMIGELL AR, 18] 2-5 fiid T fRIAL A SR SR 2k R IR AN 7 IR Ge 2k Bl

il
il
il

.

" Different level of

~" crosslink routing
resource

~~—~ Different level of
hierarchical
routing resource

_~ BLB

B 2-5 ZELFHR

2.4 AR AR EMBOK

HME-M1 13t 2 /> EMBOK . EMBOK #EHLE —ANED B X A7 w4, FA a0 FRHIE:
n 9,216 bits
«  BERSTR
»  XREFTERE

B RS BN 84 9. 164 18. 32 8( 36 filtt, EMBOK L4 BHE., 4 HhE R B ilim N,
XA EMBOK 7] LB NHFE T . KRB AN 5 2 5B NI

# 2-1 XHFTFHEMBOK £k
we [3..0] d [15..0] d [17..0] d [31..0] d [35..0]
[0]=1 [7..0] [8..0] [7..0] [8..0]
[1]=1 [15..8] [17..9] [15..8] [17..9]
21=1 - - [23..16] [26..18]
[B]=1 - - [31..24] [35..27]

HOE
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- BERKA
- AR

EMBOK BB (R 7 1 H A TR IR AL, (R ZERAC A eI A BRI AR AT T B E UK
P

= A, BERBEEETHLERE
»  XIFEBERFFAS R

HIEE (F2—1 clock): EEARAITEILT, B iR AL R — ANk oh A 3 ELIKEh 28 B 4 g b

A (F2—2 clock): FEEARTEIL T, AR EEEAE T — ANk ] 391 L R o A7 4 BLJF
BB B4 q £

Bt E output_mode, T LLEH EH BB A A, AHF AR EEAT,
is_clk_gx_inverted ZHkE R fh b TFIS S B b T BRI .

- XRFHIMEAL

WIGEA SRS 20N . hex B.dat (BRAT—A 16 S %L, 17808 EMBOK IR ). MR SCATERC B i fE
YItE1k EMBOK [HI174it 25

=  Memory =R
A R FH A X AT T B s R LA

- emb9k_tdp
- emb9k_sdp
- emb9k_sp

7£ emb9k_tdp. emb9k_sdp B N ANGE R I 13 5 [F] — AN Hihk
2.4.1 emb9k tdp

EMBOK Sz AT 2H A 1A 00 3 . ASTR] R 1A R e o 11452, i 'S, BR—im e —im 1 5 .
2-6 o~ 7 B XU AR T & .

Port A Port B
) da[] do[] (————
— T abl] (———
— > wea ¢ web K——
(@)}
——— >clka g clkb k———
—  cea w ceb k———
Y rstn_qa rstn_gb
—— > clke_ga clke_gb k
(—— qall gb] ——)
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& 2-6 EXX3 L7 =
2 2-2 BRI 7R 7 203 28

WO | RE iR

aa (b) Input Port A (B) Address.

da (b) Input Port A (B) Data Input.

ga (b) Output Port A (B) Data Output.

wea (b) Input Port A (B) Write Enable. Data is written into the dual-port

SRAM upon the rising edge of the clock when both wea (b)
and cea (b) are high.

cea (b) Input Port A (B) Enable. When cea (b) is high and wea (b) is low,
data read from the dual-port SRAM address aa (b). If cea (b)
is low, ga (b) retains its value.

clka (b) Input Port Clock.
rstn_qga (b) | input read register reset, low active
clke_qga (b) | input read clock enable, high active

& 2-3 B Wi L frhias 7 A B A THIEER

EIPN i

cea(b) | wea (b) | clk | Status | ga (b)

0 X X | HOLD | Data stored in the memory is retained.

1 0 ) READ | Data is read from the memory location specified by the address bus.
1 1 T | WRITE | da (b)

7 2-4 FWi ] AT E AT HHE T SEA &

Port B
1K x8|512x16 | 9K x1| 1K x9 | 512 x 18

\/

Port A

8K x1|4K x2 | 2K

X
IS

8K x1
4K x 2
2K x 4
1K x 8
512 x 16
oK x 1 \
1K x9 N N
512 x 18 \ \

2L |2 <2 | <] <
< |2 |2 |2 | <
< |2 |2 |2 ] <
2L |22 <2 | <2 | <2
< |2 | 2| <

2.4.2 emb9k_sdp

EMBOK 7 fiff s 3 RF 7 8000 [ AF A7 20— i —dm 5. B 2-7 BoR 1 ) 50 A7 A e B

H @ E http: //www.hercules-micro.com 16
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) d_w[] qrfl /)
) a_wl] ¢ arf] (———
o)) clke_r
we_w g rstn_r
clk_w L clk_r
ce w ce r
A 2-T B0 O 7R =
F 2-5 FHEXN I O 77 77 28 LT 8
WMALZKR | KRR iR
d w Input Write Data
aw Input Write Address.
we_w Input Write Enable, high active
clk_ w Input Write Clock.
ce_w Input Write Port Enable. high active
q_r Output Read Data
ar Input Read Address.
ce_r Input Read Enable. high active
clk_r Input Read Clock.
rstn_r Input read register reset, low active
clke_r Input read clock enable, high active
x 2-6 FEN G OHHEREAE
Writ Read Port
ePor 1K | 512x1 9 1Kx%
8Kx1 | 4Kx2 | 2Kx4 256x32 512x18 | 256%x36
t x8 6 Kx1 9
8K x
S O B IS v
1
4K x
S O B IS v
2
2K x
VoV YA v
4
1K x
v v v
9
1K x
VoV VA v
8
512
VNN ] A v
x 16
http: //www.hercules-micro.com 17
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Writ Read Port
ePor 1K | 512x1 9 1K x

8Kx1 | 4Kx2 | 2Kx4 256x32 512x18 | 256%x36
t x8 6 Kx1 9

512x
18
256
x 32
256x%
36
9K x

2.4.3 emb9k_sp

EMBOK f7fiib th = #r om A7i  2, an B 2-8 Pk

d] (————
we X af] (————
(©))
clk (an)] Clke_q
E rstn_q |
ce o] | [ E—
A 2-8 Hi T
K 2-7 B [ 77 75 b LI 8
WmO&RR | KA #R
Input Write Data
a Input Write Address.
we Input Write Enable, high active
clk Input Write Clock.
ce Input Port Enable. high active
o} Output Read Data
rstn_r Input read register reset, low active
clke_r Input read clock enable, high active

# 2-8 MO AR BB S

Port

8Kx1 | 4Kx2 | 2Kx4 | 1Kx8 | 512x16 | 256x32 | 9 Kx1 | 1Kx9 | 512x18 | 256x36
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2.5 1/0

2.5.1 1/04&H:

«  A[ZK3Z 5V O HIA

xS FF LVCMOS33/LVTTL33 I/O itk
o T =2 H
PR YmAE L b HERE: 62~112 KQ
/O IRBNHL A E N 8BmA

» CRERDEIERNH

o SCREAERPRIN

2.5.2 1/0 #ik

IOCZIOMH/NEAR T, —MOCEH]—/MIO. 10CH_ESeLk %4 %I0B0. T iR 7 10BOMI L5 .

Truth Table

B 00: 1'b0 o
Dman.o]?‘j} 01: data[0]
10: 1'b0
11: data[1]
CMSo
amofo) icen ;
. idrstnsel e
[1:0)_cenfr:0] o cmo[1] ocen —
- T odsinsel
e _ odsetnsel
i o) — cerstsel
o oesetnsel

rstn
setn
REN

cmol6]| oen_i

5 B

:

el ] Ly

ddta2_o|umo[1]

I

I

I

|
] o 120 umofo)

54 1]

+ I

3 0

Geilt0] DMS0 DNSEINPY |

I

0 CKE
dmo[0] data ;
ol

t K I

I

I

I

U Idata Path

A 2-910B0 £#

4/~ 10B0 Fl HBEGe2R B HSB1 4H i —1~ 10B1. FEIHid 1 1I0B1 i), 7 4~ 10B1 %l HME-M1 [
il 0, H4e=i1%&4 8/ IOB1.
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A A
xmo[19:10] xmo[9:0] xmi 20 gci 16 I0B1
xmi ®| HSB1
I xmo|  |xmo |
| 10 10 | v v
: : xmi  gei
| umoi 10 XMS1
————————————— CMSL
umo cmo
10 UMS1 ;
mux4 Y
Lz _ _
umt DMS1-0 umi DMS1-3
8
G@ ...... @7)(8
4 3 dmo dmo
2 2
1 1
dmio dmi3 dmo0 dmo3
A dmi
Y
‘ti V. ﬁ V_
umi umi
cmi |0B0-0 — ™ 10B0-3
umo o
2 2
y A

A& 2-10 |10B1 £y

2.6 B 8hRIL%

HME-M1 % Hff)4: Rl gl i 2% 7] DL MSS R 411 FPGA 1) fabric $2 (it R G RRIER . ARSI

2.6.1 B} Bh 2% E B

T BN HME-ML 114 Jay it o 28 368 % P o
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gelk pll_lock
_0 pll_wrapper
xmi[7 12
Xmi[6]
— iz i(l) - clkepu
—LL>. ir7- SFR_pd lock mux
Xmi[4] Xmi[7: | -
i, 0 S;":
Xmi[2 d_en
—>xmi[[l]] Tmux14 -Pe
xmi[0] 5 p
CLK3 |4 K
CLK2 | pll_reset lloutd clkout2
CLK1 : g clkin clkout0 p P——+ Clock mux Ik‘ t1=
CLKO |1 plloutl Clxou
d Ikout1 »—{ Clock mux '
O_V( PLLO™ llout2 Q IkoutQ
) ) pllout clkou
gclk[1b ,@fbdkmr) fbelkin clkout2 — +—— Clock mux »>
> L plI_lock |—Em=2CK,) : SFR
-clk2 > I ‘
CLI CLK(
CLI CLK:
CLI CLK:
-clk3 > L CLR3

& 2-11 /R P58
HME-M1 A F/N e A5 Bl: clko, clkl, clk2,clk3 1 xin; —AMSHedd 51 . xout; 1 4™ PLL.

»  clkO,clkl,clk2,clk3 X PUAN 5] EIRE AT DAE 4 i B A 51, ml UESIH P 110,

»  xin Al xout 4B ANE SRR G AN S AN S, Xin ReeER RN B G, A
i 10~20MHz. 24 xin {E SR B NS, S eodE i xin B2\ 4 R B, xout &7

»  Xin 5 clkl ARE[FR HAE S BB AP

»  OSC NHNHEIRG 45, HAUE N 15MHz, BEILEE. BRI, ZHIER: 9~20MHz.

= OSC iy AS ECESRMEN B, AHEREH ot BAEH OSC.

»  HME-M1 [+ Zi7E Fuxi LA PLL Wizard 4t PLL A4 &~ MSS 1 Fabric $#2 {3t 5t .

» PLL Wizard HECE XS M Clock mux FI1E, A clkepu #1 clkoutO. clkoutl. clkout2 i+ 4 5
PR

« HME-M1Fabric 5 8 4R 8. clkO~clk3 1 clkcpu. clkoutO. clkoutl. clkout2 #Rw] A% |
oy lE IS

»  PLL %A clkin 7] LISk H M clkO~clk3. AR a4 LL K fabric, PLL ) de-skew Bz i3t AT
LIk H Fabric 17 8 M4 R 201 clkO~clk3.

« MSS (1) 8051 mf L@t H M SFR ZhA#E PLL IR SHT . clkepu AT clkoutO. clkoutl.
clkout2. PLL #iith &HF LA R 44, £ 0L MSS R4t
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Post-scale counters
Phase Frequency Detector — % — clkout0
| o
= E LZ) Post-scale counters
. 1 Charge Loo 1
clkin [ —>—] > + PFD —{ oo [ Rty ] V€O 10 5 [ clkoutt
%
Post-scale counters
1
fFB o —> clkout2
1
ﬁ -
\\ fbelkin
pll_deskew
A& 2-12 PLL
fREF =fIN / n;
fVCO = fREF *m =fIN * (m / n)
fFB = fVCO / m;

fclkout0 = fVCO / cO =fIN * (m / (n * c0))
fclkoutl = fVCO /cl =fIN* (m/(n * cl))
fclkout2 = fVCO /c2 =fIN* (m / (n * c2))

VCO #i iy 300MHz~800MHz. it a5k N: 50%+5%.

PLL f /] m/ (nxc) B3R, Jy PLL % 3R gL Ah AR & . B NI 55 5 Ja i il B 20 491 2%
(pre-divider) [J&R% n Bk, RG5O HEE (feedback-loop divider) HZR% m M. 5
[H1E%4 VCO HIH 5 S AR 5 fINx(m/n)iEATILAL. g CO, C1, C2¥msi VCO a4t .

I B4 (pre-divider) R n KGR 1 3] 32, A 4i%s (feedback-loop divider) &% m
(TG 1 3] 512, g 4iias (post-scale divider) ) cO/cl/c2 KI7E 2 1 5 32,

2.6.3 PLL#MO

#29PLL O

=52 110 | #ik

clkin I Reference clock 5-350MHz
fbclkin I
pll_reset | | PLL reset: when reset =1, PLL reset
clkoutO | O | Main output clock 10~350Mhz
support dynamic clock switch

clkoutl | O | First shifted phase out clock 10~350Mhz

Feedback clock: used in de-skew mode
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Can run at different freq in synthesize mode
support dynamic clock switch
clkout2 | O | Second shifted phase out clock 10~350Mhz
Can run at different freq in synthesize mode
support dynamic clock switch
pll_lock | O | PLL Lock status output. When pll_lock=1, PLL is in lock status
clk cpu | O | Mcu clock out 10~350Mhz, support dynamic clock switch
2.6.4 PLL B
# 2-10PLL B
REY iR HAYfE
pll_pwrmode | pll_pwrmode =always_on, always power on(default) stream
pll_pwrmode =comb , MCU and FP control mode enable
pll_pwrmode =FP , FP control mode enable
pll_pwrmode =MCU , MCU control mode enable
pll_pwrmode = always_off, always power off
pll_deskew | pll_deskew=1,deskew mode enable 0,1
pll_deskew=0, frequency synthesize,use VCO as
feedback
pll_bypass pll_bypass=1,pass input reference clock to clkout0/1/2 0,1
pll_oOen pll_oOen=1, enable individual clock output clkoutO 0,1
pll_olen pll_olen=1, enable individual clock output clkoutl 0,1
pll_o2en pll_o2en=1, enable individual clock output clkout2 0,1
pll_phlen pll_phlen=1,phase shift mode enable for clock output | 0,1
clkoutl
pll_ph2en pll_ph2en=1,phase shift mode enable for clock output | 0,1
clkout2
pll_refdiv input divider 1:32
pll_fbdiv feedback divider 1:512
pll_odiv0 output divider for clock output clkoutO 1:32
pll_odivl output divider for clock output clkoutl 1:32
pll_odiv2 output divider for clock output clkout2 1:32
pll_phsell phase shift control for clock output clkoutl Accoreding to the value of
pll_odivl
pll_phsel2 phase shift control for clock output clkout2 Accoreding to the value of
pll_odiv2
pll_fsl pll_fsl=1,link the phase shift between clkoutO and clkoutl/ | 0,1
clkout2
clkepu_mux | Clkecpu_mux = in0, divider disable and clk source is | stream
clk_inO (default)
Clkcpu_mux = inl, divider disable and clk source is

HOE
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clk_inl

Clkcpu_mux = dyn, divider enable and clk source is
dynamic

Clkcpu_mux = dis, clk source is ‘0’

clkcpu_in0 clkepu_in0 = po0, select plloutO (default) stream
clkcpu_in0 = pol, select plloutl
clkcpu_in0 = po2, select pllout2

clkcpu_inl clkepu_in0 = ckO, select clkO (default) stream
clkepu_in0 = ckl, select clkl
clkcpu_in0 = ck2 select clk2
clkepu_in0 = ck3 , select clk3

clkout0_mux | clkout0_mux = in0, divider disable and clk source is | stream
clk_in0 (default)
clkout0O_mux = inl, divider disable and clk source is
clk_inl
clkoutO_mux = dyn, divider enable and clk source is
dynamic
clkoutO_mux = dis, clk source is ‘0’

clkoutO_in0 | clkoutO_in0 = po0, select plloutO (default) stream
clkoutO_in0 = pol, select plloutl
clkout0_in0 = po2, select pllout2

clkoutO_in1 | clkoutO _inO = ckO, select clkO (default) stream
clkoutO_in0 = ck1, select clkl
clkoutO_in0 = ck2, select clk2
clkoutO_in0 = ck3, select clk3

clkoutl_mux | clkoutl_mux = in0O, divider disable and clk source is | stream
clk_inO (default)
clkoutl_mux = inl, divider disable and clk source is
clk_inl
clkoutl_mux = dyn, divider enable and clk source is
dynamic
clkout1_mux = dis, clk source is ‘0’

clkoutl in0 | clkoutl inO = pol, select plloutl (default) stream
clkoutl inO = po2, select pllout2
clkoutl inO = po0, select pllout0

clkoutl_in1 | clkoutl_in0O = ckO, select clkO (default) stream

clkoutl inO = ck1l, select clkl
clkoutl in0 = ck2, select clk2
clkoutl inO = ck3, select clk3

http: //www.hercules-micro.com
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clkout2_mux

clkout2_mux = in0, divider disable and clk source is
clk_inO(default)

clkout2_mux = inl, divider disable and clk source is
clk_inl

clkout2_mux = dyn, divider enable and clk source is
dynamic

clkout2_mux = dis, clk source is ‘0’

stream

clkout2_in0

clkout2_in0 = po2, select pllout2 (default)
clkout2_in0 = po0, select pllout0
clkout2_in0 = pol, select plloutl

stream

clkout2_inl

clkout2_in0 = ckO, select clkO (default)
clkout2_in0 = ck1, select clkl
clkout2_in0 = ck2, select clk2
clkout2_in0 = ck3, select clk3

stream

ck0_src

ck0_src=PAD, select clkO PAD as input(default)
ck0_src=0SC, select internal osc as input

stream

ckl_src

ckl_src=PAD, select clk1l PAD as input
ckl_src=XC, select crstral pin as input

stream

http: //www.hercules-micro.com
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3 MSS F&%t

MSS ¥ R4t H 150MHz 14554 8051 AbFEAS . FEA AN FNEERL T SRAM ik . HA W FHIE:
« 5EE 8051MCU

- KERIIEA W, 12 % ThRdE 8051 ) MIPS, #i# i & Al ik 150MHz
- MeEbadE 8051 4R 4 R4t

- A LIRS (OCDS), FF ITAG £k

- WErEE 8M BEMR AL A B

« AR SRAM FEfE8s

- 32KByte Hiuji [ {7fifi # SPRAM
~  4KByte %11 DPRAM (Fabric i% B %1, 8051 i A i)
- BUREMESGE—gwht. fEE RN RIEECE

- SR

- —ANEARPAFEZ MDU

- 316 AEEN S, EN RS 2 WA LR SR BT
- 1416 (AT

- 1N PCHEN

- 1/ SPl#0O

- 2AMENTRSHETEND

« fEiE. FREXEREE
» BHRGEH

- ISC il

- AP i

- ERGEEHIRY)

- {ERGZEE PLL 54

- fERYG FPGA I 43 )

MSS T &4l EMIF. P 3. SPI LM DPRAM4K ) B ¥ 3R] T FPGA [ Fabric |, 12C Fl¥ B K
SFR ZES] 7 HME-M1 FORELFEfER . MSS i@ ix B 5% n] DL RE 4% HME-M1 1247, B 3-1 ik
12 MSS RSN DIREFIER LR
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& 3-1 MSS IJE5E 24

3.1 8051 CPU

HME-M1 {5 5L/ B3 58 Y 8051 CPU fE N e b BEZs, F7 A4 S5F5ifE ASM51L 584 e 4 .
8051CPU = B

o ETEIEA W, 12 % TFRE 8051 ¥ MIPS, #i#f & Al ik 150MHz
»  fEEbRME 8051 HIHEA R4

o BEOESCRRRVE. BRILFR S

» CFPETR4: MOV AACC

«  HEFIRARS (OCDS), JTAG fELHR

o SCHF 16 f7FRVE. 32/16 fIRRIEREM:

o 8ANANEHITIE, 3EiE 13 AN TR

» 77/ SFR

n  SCHPENE 8MB R IEE AR A

3.1.1 FHuH=R

8051 i Fhk W vk 3-1 Fror.
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# 3-1 Fh 7

Addressing Description

mode

Direct The operand is specified by a direct 8-bit address field. Only the internal RAM and
Addressing the SFRs can be accessed using this mode.

Indirect The instruction specifies the register which contains the address of the operand.
Addressing The registers RO or R1 are used to specify the 8-bit address, while the Data

Pointer (DPTR) register is used to specify the 16-bit address.

Register Certain instructions access one of the registers (R0-R7) in the specified register
Addressing bank. These instructions are more efficient because there is no need for an

address field.

Register Specific

Some instructions are specific to certain registers. For example, some instructions

Instructions always act on the accumulator. In this case, there is no need to specify the
operand.

Immediate Some instructions carry the value of the constants directly instead of an address.

Constants

Indexed This type of addressing can be used only for a read of the program memory. This

Addressing mode uses the Data Pointer as the base and the accumulator value as an offset to
read a program memory.

Bit Addressing In this mode, the operand is one of 256 bits.

3.1.2 1E4E

8051 fi54 5 Tolkbrif 8051 TR 5E4A A . ML NERNIRLSE, Wil Ind, #Ihaekln s
AN G HEP RS, LURIR SR 5.

3.1.3 FHutHFRBhL

N 2 4Nk (R 3-32 fik 3-3) A T NHTERASERF BN
# 3-2 HHEFH T80

Symbol Description

Rn Working register RO-R7

direct One of 128 internal RAM locations or any Special Function Register

@Ri Indirect internal or external RAM location addressed by register RO or R1

#data 8-bit constant included in instruction (immediate operand)

#data 16 16-bit constant included as bytes 2 and 3 of instruction (immediate operand)

bit One of 128 software flags located in internal RAM, or any flag of bit- addressable Special
Function Registers, including I/O pins and status word

A Accumulator

HOE
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% 3-3 FEfFTFU T AL D

Symbol Description

addr16 Destination address for LCALL or LIMP, can be anywhere within the 64-Kbyte page of
program memory address space

addr1l Destination address for ACALL or AJMP, within the same 2-Kbyte page of program
memory as the first byte of the following instruction

Rel SJMP and all conditional jumps include an 8-bit offset byte. Its range
is +127/-128 bytes relative to the first byte of the following instruction

3.1.4 IR HIESE

RIS MIhRERET 238, IR TR AT/ b i 2, RARIR L ST U BT RARIR S

Frss MpLas M. HER,

7 T IR AT RE e A7 S A RS AT 2

&K 3-4 EIFERA HI1ES

Mnemonic | Description | Code | Bytes | Cycles
Arithmetic operations

ADD ARn Add register to accumulator 0x28-0x2F |1 2

ADD A, direct Add directly addressed data to accumulator 0x25 2 3

ADD A,@Ri Add indirectly addressed data to accumulator 0x26-0x27 |1 4

ADD A #data Add immediate data to accumulator 0x24 2 2

ADDC A,Rn Add register to accumulator with carry 0x38-0x3F |1 2

ADDC A,direct | Add directly addressed data to accumulator with | 0x35 2 3
carry

ADDC A,@Ri Add indirectly addressed data to accumulator with | 0x36-0x37 | 1 4
carry

ADDC A#data | Add immediate data to accumulator with carry 0x34 2 2

SUBB A,Rn Subtract register from accumulator with borrow 0x98-0x9F | 1 2

SUBB A,direct | Subtract directly addressed data from accumulator | 0x95 2 2
with borrow

SUBB A,@Ri Subtract indirectly addressed data from | 0x96-0x97 | 1 4
accumulator with borrow

SUBB A#data | Subtract immediate data from accumulator with | 0x94 2 2
borrow

INC A Increment accumulator 0x04 1 1

INC Rn Increment register 0x08-0x0F | 1 3

INC direct Increment directly addressed location 0x05 2 4

INC @RI Increment indirectly addressed location 0x06-0x07 |1 5

INC DPTR Increment data pointer 0xA3 1 1

DECA Decrement accumulator 0x14 1 1

DEC Rn Decrement register 0x18-0x1F |1 3

HOE
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Mnemonic Description Code Bytes | Cycles
DEC direct Decrement directly addressed location 0x15 2 4
DEC @Ri Decrement indirectly addressed location 0x16-0x17 |1 5
MUL AB Multiply A and B OxA4 1 4
DIV Divide Aby B 0x84 1 4
DAA Decimally adjust accumulator 0xD4 1 1
Logic operations
ANL A,Rn AND register to accumulator 0x58-0x5F | 1 2
ANL A, direct AND directly addressed data to accumulator 0x55 2 3
ANLA,@Ri AND indirectly addressed data to accumulator 0x56-0x57 |1 4
ANL A #data AND immediate data to accumulator 0x54 2 2
ANL direct,A AND accumulator to directly addressed location 0x52 2 4
ANL AND immediate data to directly addressed location | 0x53 3 4
direct,#data
ORLA,Rn OR register to accumulator 0x48-0x4F | 1 2
ORL A, direct OR directly addressed data to accumulator 0x45 2 3
ORL A,@RI OR indirectly addressed data to accumulator 0x46-0x47 |1 4
ORL A #data OR immediate data to accumulator 0x44 2 2
ORL direct,A OR accumulator to directly addressed location 0x42 2 4
ORL OR immediate data to directly addressed location 0x43 3 4
direct,#data
XRLA,RN Exclusive OR register to accumulator 0x68-0x6F 2
XRL A,direct Exclusive OR directly addressed data to | 0x65 3
accumulator
XRLA,@Ri Exclusive OR indirectly addressed data to | Ox66-0x67 |1 4
accumulator
XRL A #data Exclusive OR immediate data to accumulator 0x64 2 2
XRL direct,A Exclusive OR accumulator to directly addressed | 0x62 2 4
location
XRL Exclusive OR immediate data to directly addressed | 0x63 3 4
direct,#data location
CLRA Clear accumulator OxE4 1 1
CPLA Complement accumulator OxF4 1 1
RLA Rotate accumulator left 0x23 1 1
RLC A Rotate accumulator left through carry 0x33 1 1
RR A Rotate accumulator right 0x03 1 1
RRCA Rotate accumulator right through carry 0x13 1 1
SWAP A Swap nibbles within the accumulator 0xC4 1 1
Data transfer operations
MOV A,Rn Move register to accumulator OxE8-OxEF | 1 1
MOV A, direct Move directly addressed data to accumulator OxE5 2 3
MOV A,@Ri Move indirectly addressed data to accumulator OXE6-OxE7 | 1 4
MOV A #data Move immediate data to accumulator 0x74 2 2
http: //www.hercules-micro.com 30
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Mnemonic Description Code Bytes | Cycles
MOV Rn,A Move accumulator to register OXF8-OxFF | 1 1
MOV Rn,direct | Move directly addressed data to register O0xA8-0xAF | 2 4
MOV Rn,#data | Move immediate data to register 0x78-0x7F | 2 2
MOV direct,A Move accumulator to direct OxF5 2 2
MOV direct,Rn | Move register to direct 0x88-0x8F | 2 3
MOV Move directly addressed data to directly addressed | 0x85 3 4
directl,direct2 | location
MOV Move indirectly addressed data to directly | 0x86-0x87 | 2 5
direct, @Ri addressed location
MOV Move immediate data to directly addressed location | 0x75 3 3
direct,#data
MOV @RIi,A Move accumulator to indirectly addressed location | OXF6-OxF7 | 1 3
MOV Move directly addressed data to indirectly | OXA6-OXA7 | 2 4
@Ri,direct addressed location
MOV Move immediate data to in directly addressed | Ox76-0x77 | 2 3
@Ri#data location
MOV Load data pointer with a 16-bit immediate 0x90 3 3
DPTR,#datal6
MOVC Load accumulator with a code byte relative to | 0x93 1 4
A @A+DPTR DPTR
MOVC Load accumulator with a code byte relative to PC 0x83 1 4
A, @A+PC
MOVX A,@Ri Move external RAM (8-bit addr.) to accumulator® OXE2-0xE3 | 1 5~12
MOVX Move external RAM (16-bit addr.) to accumulator® | OXEO 1 4~11
A,@DPTR
MOVX @Ri,A Move accumulator to external RAM (8-bit addr.)® OxF2-0xF3 | 1 6~13
MOVX Move accumulator to external RAM (16-bit addr.)® | OxFO 1 5~12
@DPTR,A
PUSH direct Push directly addressed data onto stack 0xCO 2 4
POP direct Pop directly addressed location from stack 0xDO0 2 3
XCH A,Rn Exchange register with accumulator OxC8-0xCF | 1 2
XCH A,direct Exchange directly addressed location with | OXC5 2 3
accumulator
XCH A, @RI Exchange indirect RAM with accumulator OxC6-0xC7 | 1 4
XCHD A,@Ri Exchange low-order nibbles of indirect and | O0xD6-0xD7 | 1 5
accumulator
Program branches
ACALL addrll | Absolute subroutine call xxx10001b | 2 4
LCALL addrl6 | Long subroutine call 0x12 3 4
RET Return from subroutine 0x22 1 5

@ The MOVX instructions perform one of two actions depending on the state of 'pmw' bit (pcon.4). For more information refer to
the Program Memory Write mode.

HOE
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Mnemonic Description Code Bytes | Cycles
RETI Return from interrupt 0x32 1 5
AJIMP addri1 Absolute jump xxx00001b | 2 3
LIMP addr16 Long jump 0x02 3 4
SIMP rel Short jump (relative address) 0x80 2 3
JMP Jump indirect relative to the DPTR 0x73 1 3
@A+DPTR
JZ rel Jump if accumulator is zero 0x60 2 3
JINZ rel Jump if accumulator is not zero 0x70 2 3
JC rel Jump if carry flag is set 0x40 2 3
JNC Jump if carry flag is not set 0x50 2 3
JB bit,rel Jump if directly addressed bit is set 0x20 3 5
JNB bit,rel Jump if directly addressed bit is not set 0x30 3 5
JBC bit,rel Jump if directly addressed bit is set and clear bit 0x10 3 5
CINE Compare directly addressed data to accumulator | 0xB5 3 5
A direct,rel and jump if not equal
CINE Compare immediate data to accumulator and jump | 0xB4 3 4
A #data,rel if not equal
CINE Compare immediate data to register and jump if not | 0OxB8-OxBF | 3 4
Rn,#data,rel equal
CJINE Compare immed. to ind. and jump if not equal B6-B7 3 6
@Ri,#data,rel
DJINZ Rn,rel Decrement register and jump if not zero D8-DF 2 4
DJNZ direct,rel | Decrement directly addressed location and jump if | D5 3 5
not zero
NOP No operation 0 1 1
Boolean manipulation
CLRC Clear carry flag 0xC3 1 1
CLR bit Clear directly addressed bit 0xC2 2 4
SETB C Set carry flag 0xD3 1 1
SETB bit Set directly addressed bit 0xD2 2 4
CPLC Complement carry flag 0xB3 1 1
CPL bit Complement directly addressed bit 0xB2 2 4
ANL C,bit AND directly addressed bit to carry flag 0x82 2 3
ANL C,/bit AND complement of directly addressed bit to carry | OxBO 2 3
ORL C,bit OR directly addressed bit to carry flag 0x72 2 3
ORL C,/bit OR complement of directly addressed bit to carry 0xA0 2 3
MOV C,bit Move directly addressed bit to carry flag 0xA2 2 3
MOV bhit,C Move carry flag to directly addressed bit 0x92 2 4
3.1.5 tN#tHImEHFES
TR IR HE N B g R R 2R
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F# 3-5 FAHHFES

Op-
code

Mnemonic

O0OH

NOP

Op-
code

Mnemonic

O1H

AJMP addrll

27H

ADD A,@R1

Op-
code

Mnemonic

02H

LIMP addr16

28 H

ADD ARO

4EH

ORL A,R6

03 H

RRA

29H

ADD AR1

4F H

ORL A,R7

04 H

INC A

2AH

ADD A R2

50 H

JNC rel

0O5H

INC direct

2B H

ADD AR3

51H

ACALL addril

06 H

INC @RO

2CH

ADD AR4

52 H

ANL direct,A

07H

INC @R1

2DH

ADD AR5

53 H

ANL direct,#data

08 H

INC RO

2EH

ADD A,R6

54 H

ANL A #data

09H

INC R1

2F H

ADD AR7

55 H

ANL A,direct

OAH

INC R2

30H

JNB bit,rel

56 H

ANLA,@RO

0B H

INC R3

31H

ACALL addri1

57H

ANLA,@R1

OCH

INC R4

32H

RETI

58 H

ANL ARO

ODH

INC R5

33 H

RLC A

59 H

ANLAR1

OEH

INC R6

34 H

ADDC A #data

5AH

ANL AR2

OF H

INC R7

35H

ADDC A,direct

5B H

ANL AR3

10H

JBC bit,rel

36 H

ADDC A,@RO

5CH

ANL A R4

11H

ACALL addri1l

37H

ADDC A,@R1

SDH

ANL AR5

12 H

LCALL addr16

38H

ADDC A,RO

5EH

ANL A,R6

13 H

RRC A

39H

ADDC AR1

5F H

ANL A,R7

14 H

DECA

3AH

ADDC A,R2

60 H

JZ rel

15H

DEC direct

3B H

ADDC A,R3

61H

AJMP addrll

16 H

DEC @RO

3CH

ADDC A,R4

62 H

XRL direct,A

17H

DEC @R1

3DH

ADDC A,R5

63 H

XRL direct,#data

18 H

DEC RO

3EH

ADDC A,R6

64 H

XRL A,#data

19H

DECR1

3F H

ADDC A,R7

65H

XRL A,direct

1AH

DEC R2

40 H

JC rel

66 H

XRLA,@RO

1BH

DEC R3

41 H

AJMP addrll

67 H

XRLA,@R1

1CH

DEC R4

42 H

ORL direct,A

68 H

XRLA,RO

1DH

DEC R5

43 H

ORL direct,#data

69 H

XRLAR1

1EH

DEC R6

44 H

ORL A #data

6AH

XRLA,R2

1F H

DEC R7

45H

ORL A, direct

6B H

XRLA,R3

20H

JB bit.rel

46 H

ORLA,@RO

6CH

XRLA,R4

21H

AJMP addrll

47 H

ORLA,@R1

6D H

XRL AR5

22 H

RET

48 H

ORLA,RO

6E H

XRL A,R6

23 H

RLA

49 H

ORLAR1

6F H

XRLA,R7

24 H

ADD A #data

4A H

ORLAR2

70H

JNZ rel

25H

ADD A,direct

4B H

ORLAR3

71H

ACALL addril

26 H

ADD A,@RO

4CH

ORLAR4

72 H

ORL C,bit

H{E

4D H

ORL AR5

73 H

JMP @A+DPTR

http: //www.hercules-micro.com
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Op- | Mnemonic Op- | Mnemonic Op- | Mnemonic
code code code

75 H | MOV direct,#data 7AH | MOV R2.#data 7FH | MOV R7.#data
76 H | MOV @RO,#data 7B H | MOV R3.#data

77H | MOV @RL1,#data 7CH | MOV R4.#data

78 H | MOV RO.#data 7D H | MOV R5.#data

79 H | MOV R1.#data 7E H | MOV R6.#data

3.16 E-K-Fi<e

AT “ I\ SFR ERAHE RAM B2 7, BHOFHEF SR M4, M “3-t-54847. HHRZ 10
di 1 (PO-P3) mlgd AP — 7, TSR 4B 2t A7 s i A2 51

# 3-6 E-H-51ES

Mnemonic Description Code Bytes | Cycles
ANL direct,A AND accumulator to direct 0x52 2 3
ANL direct,#data | AND immediate data to direct 0x53 3 4
ORL direct,A OR accumulator to direct 0x42 2 3
ORL direct,#data | OR immediate data to direct 0x43 3 4
XRL direct,A Exclusive OR accumulator to direct 0x62 2 3
XRL direct,#data | Exclusive OR immediate data to direct 0x63 3 4
JBC bit, rel Jump if bit is set and clear bit 0x10 3 4
CPL bit Complement bit 0xB2 2 3
INC direct Increment direct 0x05 2 3
INC @RI Increment indirect 0x06-0x07 | 1 3
DEC direct Decrement direct 0x15 2 3
DEC @Ri Decrement indirect 0x16-0x17 |1 3
DJNZ direct,rel Decrement and jump if not zero 0xD5 3 4
MOV bhit,C Move carry flag to direct bit 0x92 2 3
CLR bit Clear bit 0xC2 2 3
SETB bit Set bit 0xD2 2 3
3.1.7 ¥EHKS

HME-M1 1] 8051 MCU & F45 /R MCS51 1544, ¥R T N4
MOV A, ACC
XA ALTA ACC ZAE 2 T BB .
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3.1.8 HAYRBAMHTHE

JRERTHSHRE AT ], BEANE 2 BIPAT A A0 75 ZE T AR N o BN R A BRIHE AT 4 R T A =5
if (BYTES > 1 or CYCLES = 1) then
DURATION = CYCLES + (BYTES+R)*P + X*D
else
DURATION = CYCLES + (2+R)*P + X*D
Hore
- BYTE 2407548 (W3R 3-4 FIL 3-6)
- CYCLE 2 L5 RN A %L (W3R 3-4 fiik 3-6)
- R=1%tx MOVC 84, 75 R=0
- X=1 %% MOVX #84, %l X=0
- P=EEF A A SRS 2 (='ckeon[6:4])
- DR ERPIRESE (='ckeon[2:0])
ERFAESREHT (PMW), MOVX IARINT:
DURATION = CYCLES + (2+X)*P

3.2 Hftss

8051 WAZ KM ey, FER SRRl . BoE s 22 L= a0 E A S i FE 7 AR #) 5 5 . 8051
AL Z S5 hnifE 8051 AH[E . 7 = FPAEfig X Ik: FEFP 25 I0) . AEREHE 25 1) AN S5 50 25 7] . HME-M1 1)
MSS R T 256 =15 11 P 3 s =2 1

R FH T 27 4725 T LAY FE AR P AR 25 (7] 3 8MB. HME-M1 8 8051 (AR 5ER I HI(S 5 & IRk na M ik R
GRMPERONIG IR 2R R, hElREITS bl SEMARAEER . [TEMERER, X085
Ferngdeaslal, A E B .

3.2.1 WM SFR

3-2 MR IIIE N AN 256 71 IIATf Wb o A7 2% 5] (R AL 128 771 IR IR T e 2 A7 85 - XHIKT- 80H
[ Hhk 2 (B JC e AT BB S IS 2 M T 0k, U5 I AR R A 25 1K 128 75, X T 7Fh fythdk
25 () BEAT 18]35 -0k Vs il ()2 A SR B AR 2 10 v 128 775, ELEEFhEVI M2 SFR. X 128 T aH5 L
VEZ5 4745 (00h...1Fh) PLReArFhEX (20h...2Fh). A 32 ‘75K 4 4> bank, 4> bank #5655 /\ 4
AA7%s (RO-R7). REFFFEAVIRAST (PSW) [ 2 MLIEEUE i F Y bank. #5516 A1 27 Sk

X, FE 00h-7Fh Mk T AL T4 (Z AR 3-10 RIS HESED .
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FFh

7Fh

2Fh

1Fh
00h

3.2.2 RAM F#fiss

Internal RAM

SFR

Only indirect
addressing

Only direct
addressing

Bit-addressable space
(bits 00h-"7Fh)

Registers bank
4x8 bytes

K 3-2 AFBE

HME-M1 N 4R T —5 32KB (] SPRAM F1—3t 4KB ) DPRAM. 32KB ] SPRAM {¥ A& MSS &% r]
Fl. 8051 #:4/F SPRAM fll DPRAM i =4 n ik 150MHz, 8051 5 RAM 2 [8] K FH A2 TAE J5 .

7£ Fuxi F14l1k system wizard i % & 8051 firmware f{i%i i .hex & MSS R4 Nk RAM [IJEEL . N
£ Memory FIYEFEFEIX IS, MSS [IFEFAE A HME-M1 Bt B 1) — 3B 70 7E Bt Bt FE b 2 5] MSS [19fE

¥ Memory %,

4KB X 1 RAM R A S E1E £ 51 MSS ) Memory .28, B i 1134 5] FPGA [ Fabric, MSS 1 FPGA
L= 4KB 7], [F MSS Al FPGA 1] LISz #:/F DPRAM. I 3-3 fifiid T HME-M1 # MSS /-4

7FFFFF

009000

FP Expand

008FFF

008000
007FF

000000

4K DPRAM

K 3-3 FEa &
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TR g 2 OREE e M 3 A A &

A AE P istT

W, XSRS ES TR,
4KB [f] DPRAM 126k B i 726 7, W R 2-8 Fiks:

¢ db[] (————
Lz g abl] (———
clkb <
o
o
cenb Q gbl] —
A 3-4 By 77 7 2
7 3-7 AKB 49 DPRAM #2477 200 LI #4
Port name Type Description
db Input Write Data, 8 bit width
ab Input Write Address, 12 bit width
wenb Input Write Enable, low active
clkb Input Write Clock.
cenb Input Port Enable. low active
gb Output Read Data, 8 bit width

3.2.3 f#fif Banking

8051 A i Banking I, fE%2% 1A 7]k 64KB (0000h~FFFFh). 4 Banking i, FEEMAEAN T Fins.

HAAwE EZ I 9) #110) .

7FFFFFh

7F8000h

bank255

010FFFh

010000h

bank2

00FFFFh

008000h

bank1

007FFFh

000000h

common

Memory banking

B 3-5 715 515 iE R IBAT

http: //www.hercules-micro.com
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3.2.4 AEEMEHRED (EMIF)

A B O T3 MSS RS 7% 23 8], Huhkmk{% 47 T 9000~ 7FFFFF, 75 i Fabric 2528 EMIF
. MSS [1) 8051 I CUE R i 28 4 2 8] 4 R e b, 7 E4E PLL wizard g —4, AHE
Primace % {5:2k. EMIF [ clkemif BFEfthok H 4R Bl 752 Fuxi SUERERERSCU B 3% 82 . 8051 Hf
Bl 5 EMIF 1) clkemif I fa] DLEDSIR W o] ARSI, &SR PR R, EMIF #0530 7 Fabric EMIF #
1E5 8051 EMIF #AER A [F] 2. 8051 %f Fabric 4 & HA#fifi 25 (B B IR 5 75 2 K2 4 4 clkemif + 3
8051 i J& 3.,

# 3-8 EMIF 3707

Port name | Type Width | Description

clkemif Input 1 Fabric EMIF clock, posedge active
memaddr Output | 23 EMIF Address, MSS to Fabric

memdatai | Input 8 Read Data, Fabric to MSS
memdatao | Output | 8 Write data, MSS to Fabric

memrd Output |1 read Enable. high active

memwr Output |1 Write Enable, high active

memack Input 1 Fabric to MSS operation acknowledge

EMIF L35 23 17 %% () Hb bk 2 28 “memaddr”,8 47 1) % A B 5L 28 “memdatai”,8 17 % i B0 ¥E & 2

g = ] 29

“memdatao”, ZEHNES “memrd”, “memwr’, “memack” A & it E S “clkemif’.

EHES “memrd”,“memwr” 7E clkemif [1)_L 7+t 2] Fabric. SEHUET, 7F Fabric EdE A & IHR T,
T AN TS Fabric i — AN R “memack” A 23] MSS. B AN, Fabric HEIEIE S, i
H—AN R “memack”F 25 E] MSS.

EMIF BI3EE N ER R, W F R,

SRR 1 Y o

memdatai >< ><
memaddr X L
memrd |
mekmac I—I

A& 3-6 EMIF Z47 /7
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P2 U I

memaddr

memdatao

memwr

[ ]

memac

[ ]

3.3.1 SFR fEfg#T

& 3-7 EMIF 5#1/%

3.3 [k TIREFFEE (SFRs)

SFRs fEN AR A d, HihkyE M 7Fh 2] FFh.

IR 3-9 sk SFR &, & iht Ol i, AR E 0 Dy R B IR IR Dh e 2r A7 4% o

# 3-9 SFR 74T
Hex/| X000 X001 X010 X011 X100 X101 X110 X111 ([Bin/
Bin Hex
F8 |misccon [clkcpucon [clkoOcon [clkolcon [clko2con FF
FO |b srst F7
E8 mdO md1l md2 md3 md4 md5 arcon EF
EO |acc spsta spcon  [|spdat spssh E7
D8 [adcon i2cdat |i2cadr |i2ccon [i2csta DF
DO psw D7
C8 [t2con crel crch tl2 th2 CF
CO |ircon ccen ccll cchl ccl2 cch2 ccl3 cch3 C7
B8 |ienl ipl sOrelh  [slrelh BF
BO p3 B7
A8 lien0 ip0 sOrell i2cspisel fiscaddrO |iscaddrl |iscaddr2 iscaddr3| AF
A0 [p2 A7
98 |sOcon |[sObuf ien2 slcon |slbuf |slrell oF
90 |p1 dps pagesel [d_pagesel 97
88 [con tmod tl0 it thO thl ckcon 8F
80 [p0 sp dpl dph dpl1 dphl wdtrel [pcon 87

7E SFR Hulik 2= (8t 16 4> SFR &R AT L5 Fhk i a] LA TR . A7 53k SFR S #ulik DL 000 “ b
(80°h,88 " h,90 h..F8 h) ZiEr. 16 MN2if74as (128 fiL) 1 128 A i N E e it s (A7 4i&
BIGN 207 h ... 2F " h) —EMAFHEX GEZ LR 3-10).

HOE
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& 3-10 ATfrF4LE N

Hex/ X000 X001 X010 X011 X100 X101 X110 X111 [Bin
Bin Hex
SFR
F8 |misccon.Qmisccon.ljmisccon.2misccon.3misccon.4misccon.5misccon.gmisccon.?7| FF
FO |b.0 b.1 b.2 b.3 b.4 b.5 b.6 b.7 F7
E8 EF
EQ jacc.0 acc.l acc.2 acc.3 acc.4 acc.5 acc.6 acc.7 E7
D8 |adcon.0 |adcon.l jadcon.2 Jadcon.3 [adcon.4 |adcon.5 |adcon.6 [adcon.7 [DF
DO |psw.0 psw.1 psw.2 psw.3 psw.4 psw.5 psw.6 psw.7 D7
C8 [t2con.0  [t2con.1 [{t2con.2 [{t2con.3 [{2con.4 [f2con.5 [(2con.6 [{2con.7 |[CF
CO fircon.0  Jircon.1 |ircon.2 |ircon.3 Jircon.4 Jircon.5 |ircon.6 |ircon.7 C7
B8 (ip.0 ip.1 ip.2 ip.3 ip.4 ip.5 ip.6 ip.7 BF

ien1.0 |ienl.1 ienl.2 ienl.3 ienl.4 Jienl.5 Jienl.6 |ienl.7
BO |p3.0 p3.1 p3.2 p3.3 p3.4 p3.5 p3.6 p3.7 B7
A8 |ien0.0 ien0.1 ien0.2 ien0.3 ien0.4 ien0.5 ien0.6 ien0.7 AF
AO |p2.0 p2.1 p2.2 p2.3 p2.4 p2.5 p2.6 p2.7 A7
98 |sOcon.0 [sOcon.l [sOcon.2 [sOcon.3 [sOcon.4 |sOcon.5 |sOcon.6 [sOcon.7 | 9F
90 [pl1.0 pl.1 pl.2 pl.3 pl.4 pl.5 pl.6 pl.7 97
88 |tcon.0 tcon.l tcon.2 tcon.3 tcon.4 tcon.5 tcon.6 tcon.7 8F
80 [p0.0 p0.1 p0.2 0.3 p0.4 p0.5 p0.6 p0.7 87
Internal RAM
78 [2Fh.0 2Fh.1 2Fh.2 2Fh.3 2Fh.4 2Fh.5 2Fh.6 2Fh.7 7F
70 [2Eh 77
68 |2Dh 6F
60 [2Ch 67
58 2Bh 5F
50 [2Ah 57
48 |29h 4F
40 [28h 47
38 [27h 3F
30 [26h 37
28 [25h 2F
20 [24h 27
18 [23h 1F
10 [22h 17
08 [21h.0 21h.1 21h.2 21h.3 21h.4 21h.5 21h.6 21h.7 OF
00 |20h.0 20h.1 20h.2 20h.3 20h.4 20h.5 20h.6 20h.7 07

3.3.2 SFR EAifE

RN E AN L

HOE
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# 3-11 SFR FH R (71

SFR Addr |Rese [Description SFR Addr [Rese |Description

pO0 80h |FFh [Port0 ccll C2h |00h [Compare/Capture

Sp 81h |07h [Stack Pointer cchil C3h |00h |Compare/Capture

dpl 82h |00h |Data Pointer Low ccl2 C4h |00h |Compare/Capture

dph 83h |00h |Data Pointer High cch? C5h |00h |Compare/Capture
wdtrel  86h |00h |Watchdog Timer Reload | g3 C6h |00h |Compare/Capture

pcon 87h |00h |Power Control cch3 C7h [00h [Compare/Capture

tcon 88h oh [Timer/Counter Control t2con C8h [00h [Timer 2 Control Register
tmod 89h |00h [Timer Mode Register crel CAh |00h |Compare/Reload/Capture
tl0 8Ah |00h [Timer O, low byte crch CBh |00h |Compare/Reload/Capture
t1 8Bh 00 [Timer 1, low byte 12 CCh [00h [Timer 2, low byte

tho B8Ch [00h [Timer 0, high byte th2 CDh [00h [Timer 2, high byte

thl 8Dh 00h [Timer 1, high byte psw DOh |00h |Program Status Word
ckcon 8Eh [71h [Clock Control Register Serial Port 0 Baud Rate
pl 90h |FFh |Port1 g D8h 100k Select register (only)
dps 92h [00h |Data Pointer Select i2cdat DAh |00h (I2C Data Register
pagesel [94h [01h [Program Memory Page i2cadr DBh [00h [I°C Address Register
d_pagesel 95h [01h [External Data Memory i2ccon DCh [00h [I2C Control Register
sOcon o8h |00oh [Serial Port 0, Control i2csta DDh [F8h [I°C Status Register
sObuf 99h |00h |Serial Port 0, Data Buffer| [acC EOh |00h |Accumulator

ien2 9Ah [00h [Interrupt Enable Register Spsta Elh |00h [Serial Peripheral Status
slcon 9Bh [00h [Serial Port 1, Control spcon E2h [14h [Serial Peripheral Control
s1buf O9Ch |00h |[Serial Port 1, Data Buffer | [Spdat E3h [(00h [Serial Peripheral Data
sirell oDh |00h |[Serial Port 1, Reload spssn E4h |FFh [Serial Peripheral Slave
p2 AOh [FFh |Port 2 mdo E9h |00h [Multiplication/Division
ien0 ASh [00h |[Interrupt Enable Register|  [md1 EAh 00h [Multiplication/Division
ipo A9h |00h [Interrupt Priority Register |  [md2 EBh [00h [Multiplication/Division
sOrell AAh |D9h |[Serial Port O, Reload md3 ECh |00h [Multiplication/Division
p3 BOh |FFh |Port3 md4 EDh |00h [Multiplication/Division
ip/ienl B8h (00h |[Interrupt Priority Register |  [md5 EEh (0Oh [Multiplication/Division
ipl Boh |00h [Interrupt Priority Register arcon EFh (00h |Arithmetic Control
sOrelh BAh [03h [Serial Port 0, Reload b FOh |00h [B Register

slrelh BBh [03h [Serial Port 1, Reload Srst F7h |00h (Software Reset Register
ircon COh |00h |Interrupt Request Control

ccen C1lh (00h [Compare/Capture Enable

HOE
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3.3.3 SFR #iH

AT IR T BT SFR.
1) Ein#s-ACC

FERZ % 8051 fHA T RIngs A, (RAFBRIMEEOHAIZFEUR . M FMER 4R b, HBhcr 2
A, TiANZ& ACC.

2) BHHEHB
B 2717 SSTEAT TR RR I A IS ot ] LA AR IV B 25 4788 FH St A I o 5500
3) EFRESFHEE-PSW

PSW Z5 {7 a8 St CPU HETHUTIRSHPIRSLL. FTVER, KIAL P R BERYE ACC 27 f7 e A H i A2
HAH-

# 3-12 PSW #FF#

Bit Symbol | Description Type

psw.7 | cy Carry flag R/W
Carry bit in arithmetic operations and accumulator for Boolean
operations.

psw.6 | ac Auxiliary Carry flag R/W
Set if there is a carry-out from 3rd  bit of Accumulator in BCD Operations

psw.5 | fO General purpose Flag 0 R/W
General purpose flag available for user

psw.4 | rsl Register bank select control bit 1, used to select working register bank R/W

psw.3 | rsO Register bank select control bit 0, used to select working register bank R/W

psw.2 | ov Overflow flag R/W

Set in case of overflow in Accumulator during arithmetic operations

psw.l | f1 General purpose Flag 1 R/W

General purpose flag available for user.
psw.0 | p Parity flag R
Reflects the number of ‘1’s in the Accumulator.

P =*1" if Accumulator contains an odd number of ‘1’s

P = ‘0’ if Accumulator contains an even number of ‘1’s

rs1 A1 rsO {7 PIRAS He i 77 A S TAE A7 A4
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F 3-13 A AR ETT

rsl | rsO | Selected Register Bank Location

0 0 Bank O (OOH — 07H)

0 |1 Bank 1 (0O8H — OFH)

1 |0 Bank 2 (10H — 17H)

1 1 Bank 3 (18H — 1FH)
4) HERRIREH-SP

IR AF A 0 PN B A 22 R PR HERR T o P AT PP BT A 257 R 3 sy A2 5 1 P T R A A e £ 32 [l
Hohiko HERGIRETEAT PUSH B CALL iy & Z Hf i3, 4T POP L RET()4R4 2 Jm &l GlF 1R
HERR T ) o

5) ¥ EIR4EH-DPH,DPL

MCU HsEEL T 2 MNEETRE %7 ff4s . DPTR ®] LLEE DPL Al DPH #EATV5 1A . 24 a0fd H 1 BdE 185 %947
25 DPS 217 2%k i .

XA TR A7AE F T 4 S hE T A6 16bit Kk, Ho@EH T LT R4

= MOVX
= MOVC
= JMP (computed branch)

EATATEMEN 1A 16 (L HI3F 7 428 2 > 8 ML ArfFas EAT #R1E . DPH f26# 4 il ekt 575, DPL
P 1 (R e bk IS5 .

A HFH 07 1) B e s 1) s s a], 5

= MOVCA, @A+DPTR (FEFE2%[E)
= MOVXA, @DPTR C¥#E2%16])

6) FIBFeErEFEFFER-DPS

8051 & 2 MR TR WA Ay . BEAFF SRy 16 ALY T 18]35k . DPS & 47 s ] ik %
TR TR A A A

=  HME-M1 ', DPS #F78ii T SFR fFfitr=fial, %N 114i. HME-M1 ', f 2/ DPTR.

# 3-14 DPS #7F#E

Bit Symbol | Description Type
dps.7 | - not used, read as 0 R
dps.6

dps.5

dps.4 | -

dps.3 | - R/W
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Bit Symbol | Description Type
dps.2 | - R/W
dps.1 | - R/W

dps.0 | dpsel0 | Data Pointer Register select. The content of this bit specifies which DPTR | R/W
from the two is used as current active DPTR.

7) ¥UE#R4 1—DPH1,DPL1

DPTR1 & f£#s v LUt DPL1 #1 DPHL #4715 M) . AR sLPr DPS Z A7 25i% A 4 A4~ DPTR, DPL1 fl
DPH1 #54:F5 W DPTR1. 34 DPS Zi {72311 LSB # % B N 1 i}, AT DPTR AH2ts & ## XA~ 16 i)
Zitiee, 750 DPTR 3K DPH #11 DPL.

» DPTRI1 #EThREF Ao T SFR =50, HFH 2 NHETEE
8) ¥ H—PO,P1,P2,P3

PATHIRAF IR, IXEEAF AR T A A 2 W] DLAGE A AR R 51 A i N 2 i PO, P1, P2, P3). [fE—
K2 S VAl AR AR, 5B OR KR = T, 510" A AR L (14 5| IR DR BRI LT

HATEERAERT, 27880510 PO,PL,P2,P3 [PRIRA N T 8051 5| NI AR NAH -

N B R B K B N IR -I0-5 482 52 br LR 8iAFgs (. INC PO; ANL P2, A), i HAth#54 1
Fs (i, MOV A,PL).

» PO,P1,P2,P3 Zif7#sfiiT SFR f#fifids == [H] .
9) TEFF1F6E W #7288 —PAGESEL

I A2 N A0 85 7E bank SEEUHRIEFAMENE . FEE, N T HEENEA T F “pagesel” 2 /724 H i
VSRR A= BB )tk G2 4R 8000h 51X B 4 Bkt ), PAGESEL FIEA{EN 1. AReHK: 0 {H
25 pagesel Zf7as, 7P T2 bank X1k (Z#HLhETE 8000h-FFFFh) S54#ibE (0000h-7FFFh)
NHEE,

10) BiE 74 U & 7 88—D_PAGESEL

M F A2 B 2 L A IR AL N sl . /iR, N TEEAEA I “d_pagesel" % 17 4% 5 HE A HE
A R IE R bk GZ 4 ik 8000h 256 1 (3 s ki ) , PAGESEL 1 B A7 AE N 1. A RE¥ 0 {E IR %5 pagesel
ZrEes, HNSSE bank X8 GZAHEHHELE 8000h-FFFFh) 548tk (0000h-7FFFh) N AES.

11) BT AT E A A2 —TCON
TCON ZFf7-#3 Bt 7 8051 sEMT 2% O FERf 48 1 M ArRAS, FF Hishilix S i TAE,
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# 3-15 TCON #HEHE

Bit Symbol | Description Type

tcon.7 | tf1 Timer 1 overflow flag R/W
Bit set by hardware when Timerl overflows. This flag can be cleared by
software and is automatically cleared when interrupt is processed.

tcon.6 | trl Timerl Run control R/W
If cleared, Timer 1 stops.
tcon.5 | tfO Timer O overflow flag R/W

Bit set by hardware when Timer 0 overflows. This flag can be cleared by
software and is automatically cleared when interrupt is processed.

tcon.4 | trO Timer O Run control R/W
If cleared, Timer O stops.
tcon.3 | iel External interrupt 1 flag R/W

Set by hardware, when external interrupt intl (edge/level, depending on
settings) is observed. Cleared by hardware when interrupt is processed.
tcon.2 | itl External interrupt 1 type control R/W
If set, external interrupt 1 is activated at falling edge on input pin. If
cleared, external interrupt 1 is activated at low level on input pin.

tcon.l | ie0 External interrupt O flag R/W
Set by hardware, when external interrupt intO (edge/level, depending on
settings) is observed. Cleared by hardware when interrupt is processed.
tcon.0 | itO External interrupt O type control R/W
If set, external interrupt O is activated at falling edge on input pin. If
cleared, external interrupt O is activated at low level on input pin.

tf0, tFA(ERS 2% O FE RS 2% 1 i b g Rir &), ie0 Al iel(FM4E 0 Al 1 HHiiiE RAr&), FEBENNTN [
7 IR 55 2 I 2> B A 1 Bi 2

12) e SR AFHFH/—TMOD

TMOD 271728 F T-HC & 8051 [ 5E I s 0 FIE R #8 1.
# 3-16 TMOD #F77#

Bit Symbol | Description Type

tmod.7 | gate Timer 1 gate control R/W
If set, enables external gate control (pin “int(1)”) for Counter 1. When
“int(1)” is high, and “tr1” bit is set (Table 18), the Counter 1 is
incremented every falling edge on “t1” input pin

tmod.6 | c/t Timer 1 counter/Timer select R/W
Selects Timer or Counter operation. When set to 1, a Counter operation
is performed, when cleared to 0, the Timer/Counter 1 will function as a
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Bit Symbol | Description Type
Timer.

tmod.5 | m1 Timer 1 mode R/W

tmod.4 | mO Selects mode for Timer/Counter 1, as shown in table below.

tmod.3 | gate Timer O gate control R/W

If set, enables external gate control (pin “int(0)") for Counter 0. When
“int(0)” is high, and “r0” bit is set (Table 18), the Counter 0 is
incremented every falling edge on “t0” input pin

tmod.2 | c/t Timer O counter/Timer select R/W
Selects Timer or Counter operation. When set to 1, a Counter operation
is performed, when cleared to 0, the Timer/Counter 0 will function as a

Timer.
tmod.1 | m1 Timer 0 mode R/W
tmod.0 | mO Selects mode for Timer/Counter 0, as shown in table below.

F 3-17 E/flir#

mO | m1 | Mode Function

0 0 Mode 0 | 13-bit Counter/Timer, with 5 lower bits in tlO (tI1) register and 8 bits in thO (th1)
register (for Timer 0 or Timer 1, respectively). Note, that unlike in 80C51, the 3
high-order bits of tl0 (tl1) are zeroed whenever Mode 0 is enabled.

1 Mode 1 | 16-bit Counter/Timer.

1 0 Mode 2 | 8 -bit auto-reload Counter/Timer. The reload value is kept in thO (th1), while tl0
(t11) is incremented every machine cycle. When tl0 (tl1) overflows, a value from
thO (th1) is copied to tlO (tI1).

1 1 Mode 3 | For Timerl: Timerl is stopped.

For TimerO: Timer 0 acts as two independent 8 bit Timers / Counters —

tl0, thoO.

- 110 uses the Timer0 control bits and sets tf0 flag on overflow

- thO operates as Timer. It is enabled by trl bit and sets tf1 flag on overflow.

13) sERf 2% 0—THO,TLO

AT AL T eI 2% 0 PPIRAS . THO A7 M5, TLO AR 73T . e 8% 0 nlfic B o e i 2 st £ i
14) ERf#% 1—TH1,TL1

FAFILIE T I 38 1 AR . THL ZRRERS 7, TLL RS, i 58 0 AT B s I 22 sl 4 g
15) fEHf 2% 2 2| TF 48 —T2CON

T2CON ZFf7-#% e it 8051 HiE N #% 2 4 FRIRAS, JFH T HEHlE N 8 2 TAE.
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# 3-18 T2CON #7748

Bit

Symbol

Description

Type

t2con.7

t2ps

Prescaler select

R/W

t2ps = 0 — Timer 2 is clocked with 1/12 of the oscillator frequency.
t2ps = 1 — Timer 2 is clocked with 1/24 of the oscillator frequency.

t2con.6

i3fr

Active edge selection for external interrupt “int3”, (used also as compare
and capture signal)

R/W

0 - falling edge

1 - rising edge

t2con.5

i2fr

Active edge selection for external interrupt “int2”

R/W

0 - falling edge

1 - rising edge

t2con.4

t2r1

Timer 2 reload mode selection:

R/W

t2con.3

t2r0

0X — reload disabled
10 — Mode O
11 — Mode 1

t2con.2

t2cm

Timer 2 compare mode selection

R/W

0 - Mode 0

1-Mode 1

t2con.1

t2i1

Timer 2 input selection: (t2i1, t2i0)

R/W

00 Timer 2 stopped

01 input frequency /12 or /24

10 Timer 2 is incremented by falling edge detection at pin “t2”

t2con.0

t2i0

11 input frequency /12 or f/24 gated by external pin “t2”

16) SERf 2% 2—TH2,TL2

T R T ERT S 2 MPRAS . TH2 fRff 7719, TL2 G 1T. E i a8 2 v ARG B TARTE L/
BN ¢ Bav

17) LB IR ThEE e B F 7 #5—CCEN
CCEN #1748 N5 eI 4% 2 FHSCI LB Af 3R BoC I BC B T A7 CFE4HiA 2 L 3.7.3).
F# 3-19 CCEN #7Z4#

HOE

Bit Symbol | Description Type
ccen.7 | cocah3 compare/capture mode for CC3 register R/W
ccen.6 | cocal3 cocah3 | cocal3 | Description R/W
0 0 compare/capture disabled
0 1 capture on rising edge at pin ccO
1 0 compare enabled
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Bit Symbol | Description Type
1 1 capture on write operation into register cc3
ccen.5 | cocah2 compare/capture mode for CC2 register R/W
ccen.4 | cocal2 cocah2 | cocal2 Description R/W
0 0 compare/capture disabled
0 1 capture on rising edge at pin ccl
1 0 compare enabled
1 1 capture on write operation into register ccl2
ccen.3 | cocahl compare/capture mode for CC1 register R/W
ccen.2 | cocall cocahl | cocall Description R/W
0 0 compare/capture disabled
0 1 capture on rising edge at pin cc2
1 0 compare enabled
1 1 capture on write operation into register ccl
ccen.l | cocahO compare/capture mode for CRC register R/W
ccen.0 | cocal0 cocahO | cocal0 Description R/W
0 0 compare/capture disabled
0 1 capture on falling/rising edge at pin cc3
1 0 compare enabled
1 1 capture on write operation into register crcl

18) LB /K& 478 —CC1,CC2,CC3

FLEC R 54728 (CC1,CC2,CC3) N 16 fMiIZ17as, FT et 8% 2 M LBl TR BT A E (PRem
ik 2% 3.7.3). CCn Zifrserh, CCHn {75, CCLn fEfgfkF7i.

« CCL1,CCH1,CCL2,CCH2,CCL3,CCH3 Zifiaefi T SFR fEfif#s 4]
19) HLE/E N /IR F 78 —CRCH,CRCL

Eb g/ B2 N AR 3R 27 4 CRC A 16 A5 27 f2ds, T T 5 e 8% 2 Mt LAl 3R B o i . (PR
Hiid 2 W, 3.7.3). CRCH Ffi#im 74, CRCL K715,

20) H0 0 $2HH & 72 —S0CON
SOCON ZFfEasfatil a8 1 0 (I ThEE
# 3-20 SOCON #H7Z#E

Bit Symbol | Description Type

sOcon.7 | smO Serial Port 0 mode select R/W

sOcon.6 | sml (see F 3-21 B0 TIEGASHEFFE)
sOcon.5 | sm20 Multiprocessor communication enable (see 2) “UARTO £ AbFEERIEIE"). | RIW
sOcon.4 | ren0 Serial reception enable R/W
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If set HIGH serial reception at Serial Port 0 is enabled. Otherwise serial
reception at Serial Port 0 is disabled.

sOcon.3 | th80 Transmitter bit 8 R/W
This bit is used while transmitting data through Serial Port 0 in Modes 2
and 3. The state of this bit corresponds with the state of the 9th
transmitted bit (e.g. parity check or multiprocessor communication). It is
controlled by software.

sOcon.2 | rb80 Received bit 8 R/W
This bit is used while receiving data through Serial Port 0 in Modes 2
and 3. It reflects the state of the 9th received bit.

In Mode 1, if multiprocessor communication is enabled (sm20 = 0), this
bit is the stop bit that was received (Z . 2) “UARTO £ 4b#Z5iE(5").
In Mode 0 this bit is not used.

sOcon.1 | ti0 Transmit interrupt flag R/W
It indicates completion of a serial transmission at Serial Port 0.

Itis set by hardware at the end of bit 8 in mode O or at the beginning of a
stop bit in other modes. It must be cleared by software.

sOcon.0 | ri0 Receive interrupt flag R/W
It is set by hardware after completion of a serial reception at Serial Port
0.

It is set by hardware at the end of bit 8 in mode 0 or in the middle of a
stop bit in other modes.

It must be cleared by software.

# 3-21 HO0 TR GREE

sm0 sml Mode Description Baud Rate
0 0 Mode 0 shift register Fclk/12
0 1 Mode 1 8-bit UART Variable (details below the table)
1 0 Mode 2 9-bit UART Depends on smod (pcon.7) value
smod Baud Rate
0 Fclk/64
1 Fclk/32
1 1 Mode 3 9-bit UART Variable (details below the table)

B0 7 1 8k 3 F LAEMIBRR%A:
bd(adcon.7=0):

SMODx
W= 23—:(:"( *(£H7#% 1 overflow rate)

bd(adcon.7=1):
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2°MOP* Felk
64 *(2!° - sOrel )

K 3-8 UARTO A2 ()it 5

e =

= smod(pcon.7) B0 PRRR LRI
= SOrel

bd(adcon.7)

SOREL %724 [1H (sOrelh,sOrell) (. P50)
“adcon” A {745 5 a1 A AU

21) B0 0 BUEE M &3 —SO0BUF

Rl 5 Nz A7 asid, 28 Dl g2 i B, IRl & 1 0 3T 40X, A SOBUF B:HUEEIS, M
5 RO S IO

22) O 0 EE A\ #1788 —SORELH,SORELL

F 00 BB A7 4 TAE R 1 0 e, (2 LISl 3-8 UARTO IRAFERRITED. JLAM 7 10 £z,
HK 8 7>k H SORELL, & 2 £k H SORELH (sOrelh.1, sOrelh.0).
23) # 1 1 3% & 7 48—S1CON

S1CON Zif7astzhil g 1 1 1Thik.

# 3-22 SICON #F7F#

Bit

Symbol

Description

Type

slcon.7

sm

Serial Port 1 mode select

sm = 0: Mode A selected for Serial Port 1 - 9-bit UART
sm = 1: Mode B selected for Serial Port 1 - 8-bit UART

R/W

slcon.6

not used, read as 0

slcon.5

sm21

Multiprocessor communication enable (see2) UART1 % AbPHARHEAF).

R/W

slcon.4

renl

Serial reception enable

If set HIGH serial reception at Serial Port 1 is enabled. Otherwise serial
reception at Serial Port 1 is disabled.

R/W

slcon.3

th81

Transmitter bit 8

This bit is used while transmitting data through Serial Port 1 in Mode A.
The state of this bit corresponds with the state of the 9th transmitted bit
(e.g. parity check or multiprocessor communication). It is controlled by
software.

R/W

slcon.2

rb81

Received bit 8

This bit is used while receiving data through Serial Port 1 in Mode A. It
reflects the state of the 9th received bit.

In Mode B, if multiprocessor communication is enabled (sm21 = 0), this
bit is the stop bit that was received (see 2) “UARTO £ AbFH2%iE(E").

R/W

slcon.l

til

Transmit interrupt flag

It indicates completion of a serial transmission at Serial Port 1.

R/W

HOE
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Bit Symbol | Description Type
It is set by hardware at the beginning of a stop bit in mode A or B. It
must be cleared by software.
slcon.0 | ril Receive interrupt flag R/W
It is set by hardware after completion of a serial reception at Serial Port
1.
Itis set by hardware in the middle of a stop bit in mode A or B. It must be
cleared by software.
B 1 PR
Fclk
e =
32*(2"° —strel )
Kl 3-9 UARTL MAF%iTH
« slrel S1REL ZFf725H{E (“s1relh” , “strell”) (=L P51)

24) B0 1 BEEZH—S1BUF
B S NZ AR, (R OB B B AR, Mt O 1 ki, BRI S1IBUF I, M D8t

Bl A -

25) 0 1 ERANFHFHE —SIRELH,SIRELL

HOEBENGAEHATAS 0 1R, (Z20UE 3-9 UARTL SRR IFED. H5H T 10 7, HAK
8 ik H SIRELL, & 2 fi>kH S1RELH(s1relh.1 ,slrelh.0).

26) Bl THEENTFHFR—WDTREL
WDTREL #4728 /76 A 11 E i 28 7 AL E#E (WL 3.8 B 114D, [RINAC B A [ 140 5 I 8% 1 Fi4r 4.
¥ 3-23 WDTREL #7724

HOE

Bit Symbol | Description Type
wdtrel.7 | - Prescaler select R/W
When set, the watchdog is clocked through an additional divide- by-16
prescaler.
wdtrel.6 | - Watchdog reload value R/W
wdtrel.5 Reload value for the highest 7 bits of the watchdog Timer. This value is
wdtrel.4 loaded to the Watchdog Timer when a refresh is triggered by a
wdtrel.3 consecutive setting of bits wdt (ien0.6) and swdt (ienl.6). For details see
wdtrel.2 Watchdog Timer description (3.8 &1 141).
wadtrel.1
wdtrel.0
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27) W R VP EFFEE 0——IENO

o SEILTANER AP RE AR AL
KL T T IR AR S AL

o SRILTERES O TR AEREAR S AL
o SRBLTERES 1 P REAR S AL
o SRILTERES 2 TR REAR S AL
o SEILT HRE O Pk AR E AL

F 3-24 |ENO &

Bit Symbol | Description Type

ien0.7 | eal Interrupts enable R/W
When set to 0 — all interrupts are disabled

Otherwise enabling each interrupt is done by setting the corresponding
interrupt enable bit

ien0.6 | wdt Watchdog Timer refresh flag R/W
Set to initiate a refresh of the watchdog Timer. Must be set directly before
swdt (ienl.6) is set to prevent an unintentional refresh of the watchdog
Timer. The wdt bit is cleared by hardware after the next instruction
executed after the one that had set this bit, so that watchdog refresh can
be done only with direct sequence of setting wdt and swdt.

ien0.5 | et2 Timer 2 interrupt enable R/W
When et2=0 Timer 2 interrupt is disabled.

When et2=1 and eal=1 Timer 2 interrupt is enabled.

ien0.4 | esO Serial Port O interrupt enable R/W
When es0=0 Serial Port O interrupt is disabled.
When es0=1 and eal=1 Serial Port O interrupt is enabled.

ien0.3 | etl Timer 1 overflow interrupt enable R/W

When et1=0 Timer 0 overflow interrupt is disabled.
When etl=1 and eal=1 Timer 1 overflow interrupt is enabled.

ien0.2 | exl External interrupt 1 enable R/W
When ex1=0 external interrupt 1 is disabled.
When ex1=1 and eal=1 external interrupt 1 is enabled.

ien0.1 | etO Timer O overflow interrupt enable R/W

When et0=0 Timer 0 overflow interrupt is disabled.
When et0=1 and eal=1 Timer 0 overflow interrupt is enabled.

ien0.0 | ex0 External interrupt O enable R/W
When ex0=0 external interrupt 0 is disabled.
When ex0=1 and eal=1 external interrupt O is enabled.

28) H i R FFE 1—IENL

o SEBL TSNS AE REAR AL
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e ST 2 AR
. BT BRI SR BT hR R AL

F 3-25 |ENL &

Bit Symbol Description Type
ienl. | exen2 Timer 2 external reload interrupt enable R/W
7 When exen2=0, Timer 2 external reload interrupt 2 is disabled.

When exen2=1 and eal=1, Timer 2 external reload interrupt 2 is enabled.

ienl. | swdt Watchdog Timer start/refresh flag. R/W
6 Set to activate/refresh the watchdog Timer. When set directly after setting
wdt (ien0.6), a watchdog Timer refresh is performed. This bit is
immediately cleared by hardware.

ienl. | ex6 External interrupt 6 enable R/W
5 When ex6=0 external interrupt 6 is disabled.

When ex6=1 and eal=1 external interrupt 6 is enabled.
ienl. | ex5 External interrupt 5 enable R/W
4 When ex5=0 external interrupt 5 is disabled.

When ex5=1 and eal=1 external interrupt 5 is enabled.
ienl. | ex4 External interrupt 4 enable R/W
3 When ex4=0 external interrupt 4 is disabled.

When ex4=1 and eal=1 external interrupt 4 is enabled.
ienl. | ex3 External interrupt 3 enable R/W
2 When ex3=0 external interrupt 3 is disabled.

When ex3=1 and eal=1 external interrupt 3 is enabled.
ienl. | ex2 External interrupt 2 enable R/W
1 When ex2=0 external interrupt 2 is disabled.

When ex2=1 and eal=1 external interrupt 2 is enabled.
ienl. | ex7 External interrupt 7 enable R/W
0 When ex7=0 external interrupt 7 is disabled.

When ex7=1 and eal=1 external interrupt 7 is enabled.

29) H il RIFFIEES 2—IEN2
. SEPLTE L W AR A

F 3-26 |IEN2 &5

Bit Symbol | Description Type

ien2.7 | - not used, read as 0 R

ien2.6 | -

ien2.5 | ex12 External interrupt 12 enable R
Not used in the HME-M1 device, read as 0
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Bit Symbol | Description Type

ien2.4 | ex1l External interrupt 11 enable R
Not used in the HME-M1 device

ien2.3 | ex10 External interrupt 10 enable R
Not used in the HME-M1 device, read as 0

ien2.2 | ex9 External interrupt 9 enable R
Not used in the HME-M1 device, read as 0

ien2.1 | ex8 External interrupt 8 enable R
Not used in the HME-M1 device, read as 0

ien2.0 | esl Serial Port 1 interrupt enable R/W
When es1=0 Serial Port 1 interrupt is disabled.
When es1=1 and eal=1 Serial Port 1 interrupt is enabled.

30) HFft e F 77 88——IP0,IP1

13 AW R0 6 MLl FEAALEC 4 MLedonl k. B BOE IPO A IPL #4745 AR R
5, AICASCHLE R L e, i e 2t ar A7 s Hh I EAZ IR SRR A b R dE AT 1 It e i e 3o

KL T T I E IR SR B AL

# 3-27 |PO F7F#H
Bit Symbol | Description Type
ip0.7 | - not used, read as 0 R
ip0.6 | wdts Watchdog Timer status flag R/W
Set by hardware when the watchdog Timer reset occurs.
ip0.5 | - Interrupt priority R/W
ip0.4 | - Each bit together with corresponding bit from IP1 register specifies the
ip0.3 | - priority level of the respective interrupt priority group.
ip0.2 | -
ip0.1 | -
ip0.0 | -
# 3-28 \P1 FFH
Bit Symbol | Description Type
ipl.7 | - not used, read as 0 R
ipl.6 | -
ipl5 | - Interrupt priority R/W
ipl4 | - Each bit together with corresponding bit from IPO register specifies the
ipl1.3 | - priority level of the respective interrupt priority group.
ipl.2 | -
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Bit Symbol | Description Type
ipl.l | -
ipl.0 | -
# 3-29 thAHA
Group | Corresponding | Highest priority > lowest priority
interrupt bits (in the same interrupt group)
0 ipl.0, ip0.0 External Serial channel External interrupt 7
interrupt O 1 interrupt
1 ipl.1, ip0.1 Timer O External interrupt 2
Interrupt
2 ipl.2,ip0.2 External External interrupt 3
interrupt 1
3 ipl.3,ip0.3 Timer 1 External interrupt 4
Interrupt
4 ipl.4,ip0.4 Serial channel External interrupt 5
0 interrupt
5 ipl.5, ip0.5 Timer 2 External interrupt 6
Interrupt
# 3-30 AR
ipl.x ip0.x
0 0 Level O ( lowest)
0 1 Level 1
1 0 Level 2
1 1 Level 3 ( highest)
X 24T,

31) HWTiE RIEH| FHF 28 ——IRCON
N S L Y WA R T A

o SRHTEN R 2 G E R ARREN .

# 3-31 IRCON #F7F#

Bit Symbol | Description Type
ircon.7 | exf2 Timer 2 external reload flag R/W
ircon.6 | tf2 Timer 2 overflow flag R/W
ircon.5 | iex6 External interrupt 6 edge flag R/W
ircon.4 | iex5 External interrupt 5 edge flag R/W
ircon.3 | iex4 External interrupt 4 edge flag R/W
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Bit Symbol | Description Type
ircon.2 | iex3 External interrupt 3 edge flag R/W
ircon.1 | iex2 External interrupt 2 edge flag R/W
ircon.0 | iex7 External interrupt 7 edge flag R/W

32) HJRIEHIFF28—PCON
o Cpmw’ T SEIURR ARG A S AR
F# 3-32 PCON #7725

Bit Symbol | Description Type

pcon.7 | smod Serial Port 0 baud rate select (see #* 3-21) (baud rate doubler) R/W

pcon.6 | wdt tm Watchdog Timer Test Mode flag R/W
When set to 1, the fclk/12 divider at the input of the Watchdog Timer is
skipped

pcon.5 | isr_tm Interrupt Service Routine Test Mode flag R/W

When set to 1, the interrupt vectors assigned to Timer 0 & 1, Serial Port
0 & 1, SPI and I2C interfaces can be triggered only with the use of
external inputs of the core

pcon.4 | pmw Program memory write mode R/W
Setting this bit enables the program memory write mode
pcon.3 | p2sel High-order address byte configuration bit R/W

Chooses the higher byte of address (“memaddr[15:8]") during MOVX
@RI operations;

when 0, the “memaddr[15:8]" = “p2reg”

when 1, the “memaddr[15:8]" = ADDR_HIGH_RI

The “p2reg” is the contents of Port2 output register. The
ADDR_HIGH_RI = 8'h0 is the parameter defined before synthesis.

pcon.2 | gf0 General Purpose Flag R/W

pcon.1l | stop Stop mode control R/W

Setting this bit activates the Stop Mode. This bit is always read as 0

pcon.0 | idle Idle mode control R/W
Setting this bit activates the Idle Mode. This bit is always read as 0

33) B ez w28 —CKCON
FAFRL A ST RIS NN EE . TR A7 G I P A B RRIRAS AL
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# 3-33 CKCON #77%

Bit Symbol | Description Type
ckcon.7 | - not used, read as 0 R
ckcon.6 | - Program memory wait state control R/W
ckcon.5 | -
ckcon.4 | -
ckcon.3 | - not used, read as 0 R
ckcon.2 | - External data memory stretch cycle control R/W
ckcon.l | -
ckcon.0 | -
K 3-34 LIS SRR TR F
CKCON Register ) Read Signals Width Write Signals Width

ckcon.6 | ckcon.5 | ckcon.4 Wait Value memaddr | mempsrd | memaddr | mempsrd

0 0 0 0 1 1 2 1

0 0 1 1 2 2 3 1

0 1 0 2 3 3 4 2

0 1 1 3 4 4 5 3

1 1 0 4 5 5 6 4

1 0 1 5 6 6 7 5

1 1 0 6 7 7 8 6

1 1 1 7 8 8 9 7

# 3-35 S EBHIE It as F PR TR TR

CKCON Register e e Read Signals Width Write Signals Width
ckcon.2 | ckcon.1 | ckcon.O memaddr | memrd | memaddr memwr
0 0 0 0 1 1 2 1
0 0 1 1 2 2 3 1
0 1 0 2 3 3 4 2
0 1 1 3 4 4 5 3
1 0 0 4 5 5 6 4
1 0 1 5 6 6 7 5
1 1 0 6 7 7 8 6
1 1 1 7 8 8 9 7

34) B0 0 WIS REFRFHF R —ADCON
AT I AT A TR B 1 0 IR (B E 3-21).
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# 3-36 ADCON &z

Bit Symbol | Description Type
adcon.7 | bd Serial Port 0 baud rate select (in modes 1 and 3) R/W
When 1, additional internal baud rate generator is used, otherwise Timer
1 overflow is used
adcon.6 | - not used, read as 0 R
adcon.5 | -
adcon4 | -
adcon.3 | -
adcon.2 | -
adcon.l | -
adcon.0 | -
35) FvE/RiE HF B —MD0,MD1,MD2,MD3,MD4,MD5
MDO—MDS5 /& fl- T MDU #:/E 175 /745 . KT MDU IIRERIVELIHEA, WS 3.5 T’e-FRHIt.
36) HAREH|EF 788 —ARCON
ARCON 7 {744 Fl T4 MDU #:4F, FH4R35 MDU MaiiREs .
# 3-37 ARCON #F 54
Bit Symbol | Description Type
arcon.7 | mdef MDU Error flag MDEF R
Indicates an improperly performed operation (when one of the arithmetic
operations has been restarted or interrupted by a new operation).
arcon.6 | mdov MDU Overflow flag MDOV R
Overflow occurrence in the MDU operation.
arcon.5 | sIr Shift direction R/W
slr = 0 - shift left operation. slr = 1 - shift right operation.
arcon.4 | sc.4 Shift counter R/W
arcon.3 | sc.3 When set to all ‘0’s, normalize operation is selected. After normalization,
the “sc.0” ... “sc.4” contain the number of normalizing shifts performed.
arcon.2 | sc.2
arcon.l | sc.1
arcon.0 | sc.0 When at least one of these bit is set high shift operation is selected. The
number of shifts performed is determined by the number written to
“sc.4”.., “sc.0”, where “sc.4” is the MSB.

37) 12C BB & 788 —I2CDAT

I2CDAT Zifiasfl & — MM 1PC B RIE BRI FTT . HIX— SFR KT RARER, CPU ] Lt
HEFHM 5% 8 i SFR. BT 12CDAT # /A28 WA 5 T A fran BONE 220, FH 7 L BEAE 12C ik

HOE
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RS FEF B I2CDAT. A 5% 12C ¥ L THARERVE R iR, i 3.9.1 45 12C.
38) 12C Hilik & 788 —I2CADR

[2CADR 23 fE 82174 8051 12C E N MBIy ttbil o bk FH TR 51 12C 24k B2 S5E AME &k B 4k
1% 8051 M 4. 1PC # O RefiiRiES I 3.9.1 77 12C,

# 3-38 I2CADR #7745

Bit

Symbol

Description

Type

i2cadr.7

i2cadr.6

i2cadr.5

i2cadr.4

i2cadr.3

i2cadr.2

i2cadr.1

adr

Own I2C slave address (7 bit)

R/W

i2cadr.0

gc

General Call Address Acknowledge

If this bit is set, the general call address is recognized; otherwise it is
ignored.

R/W

39) I°C #&#l| & 72 — 12CCON

[2CCON ZifEdetadil 12C #: 0 fEEE . CPU wf LUEN B T-0k1 7 iS5 % 8 47 SFR. Hr, a7fEasd 2
Ri5% 12C BEAEREI . 4R AT h i SRR AN, f84EE 14si”, 12C KZINER) STOP IRATE HHNAE K2R ) fii
{35 0“sto™fz. 12C # O IIREMITEAFIIATES I 3.9.1 11 12C". K THE R EE, ESI3) »

Z# 3-39 I2CCON #FH7E#&

Bit Symbol | Description Type
i2ccon.7 | cr2 Clock rate bit 2 R/W
i2ccon.6 | ensl I2C enable bit R/IW
When ens1="0’ the “sdao” and “sclo” outputs are set to 1, that drives the
output pads of the chip in high impedance, and “sdai” and “scli” input
signals are ignored.
When ens1="1" I°C component is enabled.
i2ccon.5 | sta START Flag R/W
When sta="1", the I2C component checks the I°C bus status and if the
bus is free a START condition is generated.
i2ccon.4 | sto STOP Flag R/W
When sto="1" and 12C interface is in master mode, a STOP condition is
transmitted to the 1°C bus.
i2ccon.3 | si Serial Interrupt Flag R/W
The “si “is set by hardware when one of 25 out of 26 possible 12C states
is entered (2.4.46 ). The only state that does not set the “si”’ is state
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Bit

Symbol

Description

Type

F8h, which indicates that no relevant state information is available. The

[Pl [Pl

si” flag must be cleared by software. In order to clear the “si” bit, ‘O’
must be written to this bit. Writing a ‘1’ to si bit does not change value of

[Pl

the “si”.

i2ccon.2

aa

Assert Acknowledge Flag

When aa="1’, an “acknowledge” will be returned when:

- the “own slave address” has been received

- the general call address has been received while gc bit in i2cadr
register was set

- a data byte has been received while I1°C was in master receiver mode
- a data byte has been received while I°C was in slave receiver mode

When aa="0’, an “not acknowledge” will be returned when:
- a data byte has been received while I1°C was in master receiver mode
- a data byte has been received whilel>?C was in slave receiver mode

R/W

i2ccon.1

crl

Clock rate bit 1

R/W

i2ccon.0

crO

Clock rate bit 0

R/W

40) 12C RE T4 — 12CSTA
[2CSTA ZH17 P MBS T 12C 61 HLER A RIS . B % 12C O ThAE VTR, 5% 3.9.1 7 12C.
Z 3-40 12CSTA #HF77#%

Bit

Symbol

Description

Type

i2csta.7
i2csta.6
i2csta.5
i2csta.4
i2csta.3

[2CStatus Code

i2csta.2
i2csta.1l
i2csta.0

Not implemented, read as 0

41) SPI B O4MEREF S — SPSTA

SPSTA G & L MrEAL, AEILETEHARE, SGHIIREIRE, “ssn’(NEF)E I (BEAHHR R

) ZEAETA

F 3-41 SPSTA #H7F7#

HOE

Bit Symbol Description Type
spsta.7 spif Serial Peripheral Data Transfer Flag R
Set by hardware upon data transfer completion.
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Bit Symbol Description Type
Cleared by hardware when data transfer is in progress. Can be
also cleared by reading the “spsta” register with the “spif’ bit set,
and then reading the “spdat” register.

spsta.6 wecol Write Collision Flag R
Set by hardware upon write collision to “spdat”.

Cleared by hardware upon data transfer completion when no
collision has occurred. Can be also cleared by an access to “spsta”
register and an access to “spdat” register.

spsta.b sserr Synchronous Serial Slave Error Flag R
Set by hardware when “ssn” input is de-asserted before the end of
receive sequence.

Cleared by disabling the SPI module (clearing “spen” bit in “spcon”
register).

spsta.4 modf Mode Fault Flag R
Set by hardware when the “ssn” pin level is in conflict with actual
mode of the SPI controller (configured as master while externally
selected as slave).

Cleared by hardware when the “ssn” pin is at appropriate level.
Can be also cleared by software by reading the “spsta” register
with “modf” bit set.

spsta.3 - not used, read as 0 R

spsta.2

spsta.l

spsta.0

42) SPI B ATAMEIERIFF4 — SPCON

BATHMBE R A A A T ECE SPI . SPCON Medf LI Pl , Kb &N B BN 7, 1 #%
FATIS AR PEATAIAL, (ERE ssn™ N, (ERE/AEIEEEAS SPIARB TAE.

# 3-42 SPCON #F##

Bit Symbol | Description Type
spcon.7 | spr2 Serial Peripheral Rate 2 R/W
Together with “spr1” and “spr0” defines the clock rate in master mode.
spcon.6 | spen Serial Peripheral Enable R/W
When cleared disables the SPI interface. When set enables the SPI
interface.
spcon.5 | ssdis SS Disable R/W
When cleared enables the “ssn” input in both Master and Slave modes.
When set disables the “ssn” input in both Master and Slave modes.
In Slave mode, this bit has no effect if “cpha”=0. When “ssdis” is set, no
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Bit Symbol | Description Type

“modf” interrupt request will be generated.
spcon.4 | mstr Serial Peripheral Master R/W
When cleared configures the SPI as a Slave. When set configures the
SPI as a Master.

spcon.3 | cpol Clock Polarity R/W
When cleared, the “sck” is set to 0 in idle state. When set, the “sck” is
set to 1 in idle state.

spcon.2 | cpha Clock Phase R/W
When cleared, data is sampled when the “scki’/’scko” leaves the idle
state (see “cpol”). When set, data is sampled when the “scki’/’scko”
returns to idle state (see “cpol”).

spcon.l | sprl Serial Peripheral Rate R/W
spcon.0 | sprO Together with “spr2” specify the serial clock rate in Master mode. R/W

spr2 | sprl | sprO | Serial Peripheral Rate

0 0 0 Fclk / 2

0 0 1 Fclk / 4

0 1 0 Fclk /8

0 1 1 Fclk / 16

1 0 0 Fclk / 32

1 0 1 Fclk / 64

1 1 0 Fclk /128

1 1 1 the master clock is not generated ( when “cpol” =

‘1’ on the “scko” output is high level, otherwise is
low level)

43) SPI BAT/MEHIEF A8 — SPDAT

SPDAT & “Belii Zrfr a8 i/ 5% 0h. 417 SPDAT SHHENT, Hibl BB & BB Ffras (%f
RIEGEM AR . L SPDAT I}, RN TR GAF T IOMEL, AN A AL 37 A7 4 (4L

44) SP| BATAME ML FEHF 748 — SPSSN

Xf SPSSN A7k 4 A2/ 5 H T4 CPU Hirti {55 “spssn [3:0]". X“spssn [3:01"5 A% nf LA EP
HIL7E SPSSNI3:0) %t 5 5 by thdg— A7 #n] LAk £ — DN AMEASL ) SPI A%

45) BN FHFE} — SRST

BHEAI AT SRST SFR Z7 725528, SRST #ifias HIINAEW T .
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# 3-43 SRST #/7#&

Bit

Symbol

Description

Type

srst.7

srst.6

srst.5

srst.4

srst.3

srst.2

srst.l

not used, read as 0

srst.0

srstreq

Software reset request.

Writing ‘0’ value to this bit will have no effect.

Single writing ‘1’ value to this bit will have no effect.

Double writing ‘1’ value (in two consecutive instructions) will generate an
internal software reset.

Reading this bit will inform about the reset source:

if ‘0’ — source of last reset sequence was not a software reset (hardware,
watchdog or debugger reset);
if ‘1" — source of last reset sequence was a software reset (caused by

double writing ‘1’ value to the “srstreq” bit).

R/W

3.4 ¥ RIGIRINRE&F 77 2%

HME-M1 ¥ J& 7 —4%& ] SFR. FERXY EA SFR 37 7 4R .
F 3-44 ) FERFBR L)L A Ar A T

register location | attribute | Reset value | description
[2CSPISEL ABh R/W 8'HO0 Bit0: SPI interface source. must be 1

Bitl: I°C 10 select, contro the device 10

attribute

0: the 10 is used as general user 10

1: the 10 is used as fixed I°C 10

Bit[7:2] Reserved
ISCADDRO Ach R/W 8'HO0 Reconfiguration start address [7:0]
ISCADDR1 ADh R/W 8'HO0 Reconfiguration start address [15:8]
ISCADDR2 AEh R/W 8'HO0 Reconfiguration start address [23:16]
ISCADDR3 AFh R/W 8'HO0 Reconfiguration start address [31:24]
MISCCON F8h R/W 8’HO0 Bit0 ISCEN: reconfiguration enable, be used

to trigger the reconfiguration sequence

0: disable 1:enable

BIT1 DPRAMWP: DPRAM write protect from
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FP

0O:disable write 1:enable write

Bit2 PLLLOCK: read only pll_lock, the status
of pll

0: not lock 1: lock

Bit3 PLLPWD: pll_pwrdn, pll power down

0: open the pll power 1: close the pll power
Bit4 CLKCPUTRIG:

Triggers CLKCPUON and make it active
when changes from 0 to 1.

Bit5 CLKOOTRIG:

Triggers CLKOOCON and make it active
when changes from 0 to 1.

Bit6 CLKO1TRIG:

Triggers CLKO1CON and make it active
when changes from 0 to 1.

Bit7 CLKO2TRIG:

Triggers CLKO2CON and make it active
when changes from 0 tol.

CLKCPUCON | F9h R/W 8'HO0 Clk configuration for clkcpu or clkper
Bit[2:0] the ratio of divider

000: bypass

001: divided by 2

010: divided by 4

011: divided by 8

100: divided by 16

101: divided by 32

110: divided by 64

111: divided by 128
Bit3:switch_gclk

0: from CLKN(clock pin or OSC)
1. from PLL

Bit[7:4] Reserved

CLKOOCON FAh R/W 8'H00 CIk configuration for clkoutO
Bit[2:0] the ratio of divider
000: bypass

001: divided by 2

010: divided by 4

011: divided by 8

100: divided by 16

101: divided by 32

110: divided by 64

111: divided by 128
Bit3:switch_gclk
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0: from CLKN(clock pin or OSC)
1: from PLL
Bit[7:4] Reserved

CLKO1CON FBh R/W 8'HO0 Clk configuration for clkoutl
Bit[2:0] the ratio of divider
000: bypass

001: divided by 2

010: divided by 4

011: divided by 8

100: divided by 16

101: divided by 32

110: divided by 64

111: divided by 128
Bit3:switch_gclk

0: from CLKN(clock pin or OSC)
1. from PLL

Bit[7:4] Reserved
CLKO2CON FCh R/W 8'HO0 ClIk configuration for clkout2
Bit[2:0] the ratio of divider
000: bypass

001: divided by 2

010: divided by 4

011: divided by 8

100: divided by 16

101: divided by 32

110: divided by 64

111: divided by 128
Bit3:switch_gclk

0: from CLKN(clock pin or OSC)
1. from PLL

Bit[7:4] Reserved

ER:
EEMEH PLL BRI RIhAE. S5 PLL HJEK, MISCCON [7:4]L70 — AL [E i B A7 S E T
PLL HLJ5), MISCCON [7:3]44 4 [A) i 2

3.5 -frE L MDU

3.5.1 1R

MDU—3ik-Frik s, & EEARMECEER, VF 8051 A LAHATY R MRS . Feik-FRikassaft 32
AL BRIEAT 16 AL f3R%,  BLRRSAT MRS AL A T . IX B3R AR E02 TEAT 5 I B R AT
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MDU i 7 M7zl X 7 DA EOVR RN RE R 74 (SFR). BERBICRVFS CPU Z1H

WAL FIFFAT A

BB E 2 R RAFAE 'MdO”...“md5" Z (7 (=L 35) 28 58 1), X —tEi"arcon % /7 4% (36)
P58) #iil. MDU ITHE AR 278 55 & A EEL.

3.5.2 MDU #:4/E 481

MDU #1/EE& =4k B :

1) F#H mdx FFEH

MDC AT Hiz S i “mdX 47 A7 & 5 AN HRE -

# 3-45 MDU FZHEBSANF

Operation 32 bit/16 bit 16 bit / 16 bit 16 bit x 16 bit shifting normalizing
first write mdO0 D’endL mdO0 D’endL mdO0 M’andL mdO LSB

md1 D’end md1 D’endH md4 M’erL md1l

md2 D’end md1 M’andH md2

md3 D’endH md3 MSB

md4 D’orL md4 D’orL
last write md5 D’orH md5 D’orH md5 M’erH arcon

G “md0” I HENE SRR, RIS LU R 3-45 MDU HFESRBANIRE" T, AT
PUERFER MDU #4F . fJa— RIS 5A0F 8 3 A i i 3R AE

SFR 2l # Al bk B e s /R FRR 4 i A fn B BRERAE FSM. S5 AEEVI M “md0” /5 Rk “md5”,

Hp— B KA “md2” 8L “md3” B, ik “32 £7/16 ArIBRIE”. HAREML R, fERASA
“md5” 2T, SHEAERAELE “mdl” 807 md4”, Wik BE—> “16 £1/16 7 FREETRE 7. B “md4”
W 16 H1/16 MIRRVE”, BN “mdl” k¥ “Ieik”. EREALZ G, MDU K E “Ieik” {ENERIAERLE.
RIS “arcon” (177 [ &R 2 st A2 AL SRS AL o

2) PITHE

EHATEAERISEFE T, MDU 3:47F CPU B~y TAE.
# 3-46 MDU ZBFEH 174 %%¢

Operation

Number of clock cycles

Division 32bit/16bit

17 clock cycles

Division 16bit/16bit

9 clock cycles

Multiplication 11 clock cycles
Shift min 3 clock cycles (sc = 01h) max 18 clock cycles (sc = 1Fh)
Normalize min 4 clock cycles (sc <- 01h) max 19 clock cycles (sc <- 1Fh)

HOE
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3) M mdx FHEHFFEMER

# 3-47 MDU #EZZERIF

Operation 32 bit/16 bit 16 bit / 16 bit 16 bit x 16 bit Shifting normalizing
first read md0 QuoL mdO QuoL mdO0 PrL md0 LSB

mdl1 Quo md1 QuoH md1 Pr md1

md2 Quo md2 Pr md2

md3 QuoH

md4 RemL md4 RemL
last read md5 RemH md5 RemH md3 PrH md3 MSB

“mdx" & A IR E A EEL, (HR R ESURIE (A*mdS” -k md3™-sfeik, F2 A siiiis 4l )
RIE TEMREREER (rB=HRE RD,

4) kil

B ER R4 md0”. . .“md3" 2 /74 32 M 75 BECE = A BT S 10 0. 4 *md3" & (728 H I i =
BRI — A URE, BAEEES. g2 )5, “arcon.d” (MSB) ...“arcon0” (LSB) £ 5 I
BREIREL.

5) BAr
FERS IR, EAETE“MdO”. . “md3 21758 U505 MSB) 1 32 17 ({3 5085 gl A B 5 A A 5 1 B

“slr’fii (“arcon.5”) & X#Ai /M, “arcon.d”...“arcon0”fiisE A ANE (—ENIE 0). FERAEAETD,
FH#E 0 Wi 2 ik N md3”, R 0 WAL A “md0”.

6) “mdef’#5E (arcon,7-% 3-37 ARCON #778%)

‘mdef" i iRbR ERIIEAT T A IEFIFIRIE CARAN SRR H 5 s T . 56— NS #AEE"md0”
I AR AWML B s fliRe, ERJE A= “md3” (GRIEEFEALAIME) B “md5” (BRi%) L4 I 4
RAWALEIZEH -

R bR AR E A
«  MDU FAERIM B (E R Uz SR W), 5N 'mdx’ #7748 (“md0”...“md5” fl“arcon” 1 fiAE—4N)

o HARHREHUBAERS, MDU BRIFIS BB UM% 128 . ORI T 2 i BRI
LR e

N “arcon" &7 2 J5, HiRbeEA S EAL. HiRbrEAZ R,
7) “mdov”#5& (arcon.6-# 3-37 ARCON £175%)

“mdov™¥ii tH bR ELE U FIE I — K AER R E

» %O

» IRIESR KT 0000 FFFFH

»  ‘md3"f MSB W E J5 (“‘md3.7"=1") JFEFIS AL MDU HHATEE IR LT — R 278 T
WAnE. TER, wbbeE A2 Esl, S AT S,

HOE
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3.6 WIS

8051 A 13 A~ i

s SN CHUS LB T R TS A
w  3ERTERTE (Timer 0, 1412)
s 2 0HE O (serial 0, 1)

13 ikl sy 6 MLsEdl. AR HA 4 MRS, WRMEIRHE —. SATWHEEA ML L, [
BAMEREAL. XL ia] L4 R R A .

3.6.1 IR

1) ST 0 AN 1

HMERH T O AT 1 AT G RN AR Tk A BT v SR A A, IXHCORT ITO AT ITL £z, w747 4% TCON ") IEO
AINEL LA 25 B s

TR R T 30, INTX R AAERE I HLE A oRAE . W SRAE— AR s, i — AN
i, AR 7R R, WA IEX PRSP AER. W, ETHESER A KFERRI Bk b AL
TR T ANER A AR LS ORI G 2 55/ B WL 2 A U ) v R 46 R AR A
SER o IEX bR B AE IR S5 AR e 0 N B 3his % .

A EFE TRl A DT 30 NS SR 2 DR MR A BRI P T S . 1Ex AR S A2 i FRE AN AR 55 12
e MAERE A % o R ARER CRf v WA BT B B AR R 5 R P 5 R R IR AR T, AR B 25 25 MR TR] (14 B
WROE S — A PIER, ERXAELLT ISR H L ATRE 08 55 S B & R g RS 5

v B T DR o 7 1 B e i SR b 7 SR R
2) AMERHT 2

AR T 2 T DL gm AR BT A B BRI A, IX T T2CON #FA7#s 11 12FR 2. T2CON
AT AR 12FR AL = A A bR &

TSR IRS TR RN, AR SO E s %,
3) AR 3

AR W 3 AT CAGwFE N b i A kR B BRI SR A R, IXEUER T T2CON #7831 I3FR 47, IRCON
FATAR ) 13FR AL =4 T bR &

A, krEA A CAH B IR G (0) W E (LR IRAD . Heeisi s i B A g7 U (CCEN
A7 #e bR & cocal0=0,cocah0=1) HEM &% 2 FIME S LA a7 4% CRC H(EAHSERT, ThEAfZR T
WEAREN . AW E (BTN X EW AN . 44, IBFR E UGB, X
BRE BN 2 PIMEYS CRC /748 W ASAH S5t mT B A Bl rh 7

HAHTE cocalo=0 H cocah0=1 i}, FrENHLEMAIRAICEE. TEHMENT, RA S/MEE B2
AH S BRI B 7 BV B AR AL . ASRE R FH A5 R KA CCU R R KT .
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VAR REFP IS, AR S AL E B % -
4) SMERHMT 4

SRERH T 4 (XA BT A A A, A A7 A IRCON H ) IEXA 7 A s I v b A Al R 25

BEAh, brE AR DLl LEBYAi SR BT (0) W (AR WA . L iuisk Jr W BN L (CCEN
A7 g iR cocalo=0,cocah0=1) HEM & 2 HHIE S LT /745 CCL HPHIMEAHAERS,  HUEUZR BT

BE RGN
R WR SRS, AR S EENEE .
5) SMERHMT 5

SRERH T & AU T Al A A, A A7 A IRCON H ) IEXS A7 A s I v b A il R 25

BEAh, bREALR DLl LERYA SR T (0) B (AR AT . L auiisk Jr sWBt BN L . (CCEN
A7 brd cocalo=0,cocah0=1) H EM & 2 HIE S LG A7 4 CC2 FRIMEAHSERS, LR ZRHIT
B IR G

L T RS R, AR AR BhiE 2
6) AMERHBT 6

SMERH T 6 (XA T Al A A, A A7 AR IRCON H ) IEX6 A7 A Il v b A il AR 35

BEAh, bREALR DLl LERYA SR T (0) B (AR AT . 4 Lbauiisk Jy sWst BN L . (CCEN
{7 brid cocalo=0,cocah0=1) HIEM & 2 HIE S LG A7 4 CC3 FRIMEAHSERS, LU/ ZR T
BB bR G

7) ShERTMT 7

ShERrRT 7 AU BT AR L, R A7 & IRCON HR (1 1EXT A7 A2AS I Hh W A R e i o
R WIR S AP, AREAAEENEE .

8) RE A% T

SERT 2% O F1 1 TFO A TRL A AR Al X Se 7 76 F e P8 O AT 1 A %8 HY int 1B o 245 I 28 w7 i J92 B
TFO Al TFL #ig 4 F i % . sERas 2 thibeth TF 2 ik 5 EXF 2 N e~ K. X ehs & et
82 FRAE R T B S AR A R . e 2R 2 T, TR SIS AR . A A TF2
FEXF2 A 1) R IE 5 48 4 rbr .

9) = Ol

§5 110 FERR B IE IR RENE 7 A P 7o M BUAIE SE R, BB B 353 SOCON SFR H1i1) RIO B{ TIO {7
N Lo RPN ASNES, HEM S EHRIMEE.

#5111 ] DAFE SRR I P A v 7o A3 11 1 A PR T, 70 704 STCON SFR % RI1 A1 TIL A23R45
KL A SR B EEE, TERERREEE.
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10) f#ERE/Z2 AL

WHEIGETLE IEO, IEL, IE2 SFR FAHM AL, AT PASRSL A e 2R H AT TR . IE0 A — 2Rl
AL EAL, 5% EAL 2RI %1125 F g Ao i,

3.6.2 WS

8051 R TR I 43 A 6 AR T . RRAHARHE 4 MR AT HLiERE. 25 IPO A1 IPL 2547 4% W B 4G 4B T LA
B 6 AR . HEES N E 3-29 4.

Hh T 2EL PN R ) TR T e A A AR E . B — S TP IR e i e (BRTARH D, 28 5 il
FRS, H=F WL e Ak T RS A AT B .

T2 Tt TR Je 44 . group0 Akt e, groups e ii. a2 fa] i Se BT EA
WA (e nI 0 B 3 B REH. FHS L 3-30 fLs.

WA LACLER P, A IR E R BRI . R E AR IS h 1PO AN IPL W A7 AR BB, M
KRN BRI, Ha2H NI

W PR s 0 SE A CLASS — Uy SETLD, FREELL T A IR

ANBHZ R FA B e AU LA
o B RSER RECANRAT B B AR SR A
o AR RS h g N A LSBT

HEL R RIS AT B W IR 55 TR A BERCE R LS S i R W T W . ARTRI O e AR Se A BEST i I 7E
AT WSS TP . LIRSS RE 7 e 22 nT AR A 4 i

TEE: Wit e X 1 e thisSRIN, RIEEZE A I (0 P e 55 R 5 v 25082 1 3 mh i) R b 8
e, %W AU RSB S T X M A SR AT .

3.6.3 HWIRMEE

X 3-48 iR TR bREAL. mEHhE. EEEAL. WAL PLAEAUI FNZEAR S 2K
# 3-48 HBTEHME

Source Flag Vector Enable Interrupt | Interrupt Priority in | Flag
address bit Group Priority group cleared by

External IEO 0003H EXO 0 Highest Hardware,
IP1.0, IPO.O

Interrupt O software

Timer0 TFO 000BH ETO 1 Highest Hardware,
IP1.1, IPO.1

overflow software

External IE1 0013H EX1 2 Highest Hardware,
IP1.2, IPO.2

Interrupt 1 software

Timerl TF1 001BH ET1 3 Highest Hardware,
IP1.3, IP0.3

overflow software
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Source Flag Vector Enable | Interrupt | Interrupt Priority in | Flag
address bit Group Priority group cleared by
Serial Port | RI0O + | 0023H ESO 4 Highest Software
) IP1.4, 1P0.4
0 interrupt TIO
Timer2 TF2 002BH ET2 5 Highest Software
) IP1.5, IP0O.5
interrupt
External IEX7 0043H EX7 0 Lowest Hardware,
IP1.0, IPO.0
Interrupt 7 software
External IEX2 004BH EX2 1 Lowest Hardware,
IP1.1, IPO.1
Interrupt 2 software
External IEX3 | 0053H EX3 2 Lowest Hardware,
IP1.2, IP0.2
Interrupt 3 software
External IEX4 | 005BH EX4 3 Lowest Hardware,
IP1.3, IP0.3
Interrupt 4 software
External IEX5 | 0063H EX5 4 Lowest Hardware,
IP1.4,1P0.4
Interrupt 5 software
External IEX6 | 006BH EX6 5 Lowest Hardware,
IP1.5, IP0.5
Interrupt 6 software
Serial Port | RI1 + | 0083H ES1 0 Middle Software
, IP1.0, IP0.0
1 interrupt TI1

3.7 B 7%

HME-M1 Hf =/ el ey GER#: 0, B 43S 1 Al @ias 2) fl—AE1 1 (WDT).
3.7.1 EHE 0

1) %R

ERTAY 0 /2 16 M HIZF7as, vl CARCE NI as e i o TR0, RIFE AT LS SFR UiiAl:  “th0”F1
“t10"(P46 13) E R 3% 0—THO, TLO).

2) DhigeF=

SEI &% 0 SCHF 2 T3
= HTROAGA1

770, ENE 0 BCE R 13 fLH A f7ds (“107=5 fiz, “th0"=8 fii). “tO”rh 4 3 frlf % Al LA 2 o
T, ERE O BCE AL 16 ALH AR A7 4%

. HR2
BEI7 AR E N A 0 BCE VAT H A B S RN 8 fL a7 4%
« HR3
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Jr 3, EN AR 0 BCE DY 14> 8 AL I AT Bds Al — > 8 Ly & g 4% 0 fE 53K 3 T LAERT,
SEMTAE 1Al e D EBRr R R AR A AR A HAR DT sU M, B8 AT Z A VOE R 28 1 P i i
Hle

1) #H
SERF R, IR 0 4F 12 AN B E AN 1.

FEVF B 73U, SER &8 O AHRLA R 51RO AL Al 21 1 By, eI 45 0 3. T/ % 2 e
HIRARA —A> 1-t0-0 Fff, R ARBATHECR ARG SR 12, 2 HRARE], (ENRIEIEFR A
0. 1RZ, HN 0BG 1 H-P R AE — AN I DR AS E .

SEMT S 0 A 4 AR QAT ik s, 2 MFIRIIRER 4% : “tmod” (S L P45 12) I iy £74%) M
“tcon”(0)&R AT I T FE4a 24 1 75 Ko

» AR O0 FHIER TS O

PRI SR B B tmod % 47 B R A tmod[1:07'=00 (5L P45 12) 5N MM Z 178). fEML 7R
B, HHCROR EE I 2 B ok A S B BRI . “tmod[2]"BL O IS 3 TARBIR,
L R T AR

M A MEF AR, 6 2 4 8 B R (R EI TR AT LAk 2
S ——A8 5 G 3, RIS 5 605 B AR~ 13 GLIEINPE, AT 12 s
JE IS4 S 5 O KB BT A 1.

S O REHINT, S h 310" B 6755 teon[B]" 3 4% Hi TR . Hieh L2 (“intOack”)
SN, JERORTEHE

SN P SO AP R F R0 IR 48 O MU (i tcon[A]HR . AT 1 ARG tmod 3]
T BLBAL A 5 int0" 1L A

. R 1 FHIERATHE O

YEFH 7 307 B 1 B “tmod” 247 SR IO BT & tmod[1:0]°="01" (3 1L P45 12) et B2 7 a8)., 5
R0 M RRLET, RTINS 5 BA1 3 6 2 Sy, THRBAMEF N4, /it
HO3 0 1R 1 F AR 16 fLivHHess

o J7R 2 THIER /TS O

W 7 2R 2K B “tmod” 2 A7 2 kR £ “tmod[1:0]7="10" (2, P45 12) El s8R 2 1E8e). e TIETT
Ao, R R E e 2SR etk S N BB 0™ N . “tmod 2] B 0 e B e I 2% TAFAR
X, H 1R B TR

73T (107> K 12 AW IS SN RS S 0" 1 2208 0 I, i 1o

SET RS TAEAE 8 P B A ESE AN T o BN AT B R s i, i s e 51 0" B A br
“‘tcon[5]" I K H R riE R . AR BM R EIAE S (“int0ack”) FGAR, MATHREEARIEE . AN, BEHEA
AERE, AR CH0™) ST (“th0™) S HTENHTE

JE I I B AR R ] o S8 AT B I 4% O LA ZIUE A7 “teon[4] 4R &, (EREN 19245 & tmod[3]"I, AT'LL
WAHAES “int0™F 1ETHEL.
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»  J7 3 THIER/AHEES 0

A FH 7 AU 22K E “tmod” 35 A7 4% 1 FR £ “tmod[1:0]"=00" (Z . P45 12) ER# A7 H). b T
i, TRk A E AR A eIk A B R 0 A o« JE LT tmod [2] b AR E I &%
BT, 75 M BT B A T

K75 (0™ LERE 12 AN b BRSNS 510" FME A 1 228 0 I I 1. &4y (107 4 12 M4

Wi 1o it IR R, R 5| 0" B AL AR A “teon[B] Kk H R TS SR . M AT

B i A, B 5] B AL bR A “teon[7]7 I K A W SR o 24 H IR e N A A S
(“intOack”, “intlack™ 43l Bk}, AEAEG ZAH N AT .

KR TAE AR, AR O MR 75 i “tcon[4]" AL A“int0” i A 4% 1. K “tcon[4]" 7 B 1 AT {82 i 2%
TAERE. M9 int0” A O FHHE 14847 tmd 3], “int0™% 1E 1%k,

e 7 Al “teon[B] Lz, B E R ERE T

il

3.7.2 ERER 1

1) A
SERTES 1 2 16 (025 /748, il DARC B N 2as 5w i 8% TAERE 0. nT DUVE N SFR il : “t117, “th1”(P46 14) ).
2) Theerk

» HTROAGA1

TR0 I, ERTAE 1 EE DN 13 i ray (“t117=5 AL, “th1"=8 fi). “t1”" & 3 ML 2 AL 2
o J7aC 1R, GER AR 1A E DY 16 FIr TS .

= HR2

FESE T, E A 1A OV A B B S BN 8 Ar i
= 7R3

I3, EREE 1 AEM.

3) UM

FEER SRS, GENES 14 12 e i 1.

FEVHEEAEEUN, SN EE 1 BOAR R A A 51 Bt AR I 2 T P e I 2 100 1. i TR 2 AN R
JARARAB A~ 1 20 0 MFF, KA TR NIRG SRR 12, RER G EAT R, EDuHfRIE
B 0. LIRS, fi A O B 1 PR E AR — S I A DR AR E

SEN S 1 AR TAET AT k. 2 MIRIIRERF /74%:  “tmod”(P45)H“tcon”(0), HIT-ifdfi& 4L
P77 3.

w RO FHER/AHEEE 1
W I 7 20 75 14 “tmod” B 17 25 1) “tm0d[5:4]"="00" (P45)., ZEiX A7 T, HHECRIE T & M 2381 “clk”
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BRI Y . “tmod[6] A& 0 M B i ae i, B 1 Mk it Hrasti .

ERATEEE 1R — M — N E T, 0 2 A 8 M ME A% . ARF1 X  ANE /r——1I% 5
REAIE 347, AR FITHMR AR R AR — 4 13 At sess, A& 12 AN s MR 5117 1
/P A O R D A o R 1 A B T R v -V 1 9 (ot | i s s a7 N L ) T
MAINES (“intlack”) FIARE, fE4EF AL .

SER TS 1 A DS A s R AT . B TR A 1 WA ZUE A “teon[6] bR b . A REN IR ARG
“tmod[7]"i, W] LB AAE 5 int 175 1E T4

= 7R 1 THER A 1

V7 207 BB “tmod” - A7 28 “tm0d[5:4]"=01" (P45). M A 4575 0 AFH, BUEFI A8
Iy AL 367, T AZBAMEFETVEN— DTS ERATEES 1 R 1 TR 16 Mt Hds.

= TR 2 THIER AT 1

W R T EE A tmod” A7 4% “tmod[5:4]"="10" (P45). EI 5, HERIE T & i 280 s
“clk” B T E AR A AN " “tmod[6]" B A7 0 iEFE eI 8y TAER, B 1 Wk T/ER .

SE I 1R TARLE 8 M B A sh RN T30 o 12 /NI Bl J BRSNS S 0 BN 1 4208 O I, R

CH0™) T 1o 5@ I AT Eas AR W I, St 511 B ALAR S tcon[ 71 R A& i Rl k.
W SIS S Cintlack”™) BERS, BEHERIZA. BAL, MR AR, KT (H07) ST
(“th0”) HH B ALUH .-

SE I EUE PT DO A MM . 84T BN 4 1 L JUE AL “tcon[B]"ArE . AEREN THEAR & tmod[7]" 1,
A LS I E S int1 5 R T

A3 THIER AR 1
W 7 R A E “tmod” 297 25 “tmod[5:4]"=“11" (P45). 7Eit 7, ErtATEEs 120 (53R
REiz AT e AT RS 0D,

3.7.3 EW 2 GFEWB/HFEET)

1) R
JE I 4% 2 T DA B Oy T Bas BOE I AR, B e B e N4 2 BT RRER EL B Ml 3R F T
2) sERTER 2 YiEH
RT3 2 AT UMY SE I 8 AT RERE . 1R I AT R
»  ERSTR

PR TE T N E N E S e Q2conind, “2i0=1"f12i1=0". (I P46). fEH T, THERE T &
A 8 4% 0 R N “elK” o AR TR AT R K0, sE i 88 2 &F 12 AN e A s 24 ASukeh E BN 1. &7 45 “t2con”
[FI“t2ps ik BT 40 2% (P46). 4“t2ps’=0 I, SEN 284 12 N E I EE 1, S04 24 b E
1.

- EAT ST
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PR T R B A 2 2con kR E42i0=1"F1“2i1=1". (L. P46). L HFRT, 44 ES“2" M 1 AFR% 0
B, sERFEE 2 0 1. fERAEEE EFAS, SN2 AT SRR . AR 1N — AN W2 e e RS 2
Lo BORTHECRE RN BPAR T 1/2,

- [IEERES TR

P T R B A A 2con 5 E42i0=1"F1“2i1=1". (I, P46). ERT 52 2 4 12 8% 24 AN 44 & B0 1
(H“t2ps"trEikE), (HERILIANEHAMBE S92 T 15, 24“12"=0 I eI 8% 2 {51 TAF. “t2"% AR rt
T JEIEILER 2% 2 g1,

»  ERE 2 BIEREA
A AE AR ere” Y 16 A7 H B AT DIE LR 2 M5 5UR 84T
+  BEEATTN0: ERAFINETREEN A 2 W7 AR (AaIEREAD;
¢ HRATTA L ERARSIE S AR R S 2ex” Tk A2 AL 1 .
3) HEITAEYLH

b A 3R BT S DU AN ZAE 28 “cc1”, “cc2”, “cc3 Fl“ccd”(P48)Ml“cre”(P48). RN FFAEas#l il AL B 7E L
WA ATIAME. FHEBSNEHENESSEMNSE 2 PIEM L E . S HIKshp1” b [
(“p1.0”...%p1.3") [ 4 fir

“p1.0"/& 5 & A7 A% “ore” R Lh e i 45 5 (“ccubus.0™);
“p1.1" & 5 A7 A8 cc1” KRB L 45 8 (“ccubus.1”);
“p1.2" & 5 A7 A% cc2 RER M L 45 8 (“ccubus.2”);
“p1.3" 2 5 A7 Ay “ce3 IR BRI L H 45 SR (“ccubus.3) .

H 2717 28 “t2con”th i “t2em” A7 ik B Fh b 3 07 =
» HEBHFRO

77 307 BUE FF /7 “2con iR & t2em”™=0 (WL P46). gt &8 2 T iME S T L 3 17 a4 b e
EeBc At ) AR ey . eI & 2 e, B SR

PR 1 Cp1™) RISERIETR, A A 3 2R A S N 2R B SN 25 A7 B R B N 2
« HEHFR1

WHEF T, TE 1 a8 2con" irE 2em” (P46). T 1w, Hih{E 5 vl i oe .
—ANE A8 2 AN SRS Bt SR, RS S DI T DL SERHE S N TR A
@, compare {5 5 H R, RXAMESBAL RN H W A7 8T

= HIRIIAEUH

4~ 16 f7ff) CCU wf7 s, AnBCE RT3 NIgtT. sbI7aUR, @4 sePn (E AR AR SN A FH AT (0
iR BB EEAE (17730 RAE CCU FA7a .

«  WHEFRO
HROT, P E 88 2 A5t
¢ EINcc REINE] E TR Cec"FH AR R T IE)
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¢ EIN“CC2”HRREIME] F Y (“cc’ AR T R T iE)
¢ EIN“cc3 IR INR] FTHE (“ce3 AR REI T R N isAT)
¢ TN ccO" AT IN B _E AR EC N BRI, RT3 AL Cere” B A AR IR 7 N iEAT)

SEMT A% 2 FI N A S 0E 2 K SR A A7 SR BT . D7 sUT A S A i K
= WHRIAL

T L, GERES 2 3R AR S AN E R A A AR AL T IR SR 10 . ILIDRES B3R A
BT R ER A 2 TP A B WS 2 I IR A B . 005 2OAN = A rh T oK

3.8 HI'A

3.8.1 MR

IR 15 Arpit5ss, & 24 8% 384 AN AN 1. TR RGN, Arpyibi. B, s
BAANGEAE 786336 1 12581376 /MiHa EHA (] 12MHz I8 65ms 2% 1s) HRIETE 1M, <4 N
R AT .

1) i

EIVEE— 16 MRTHEE CREEME N SFR U5 iR, #4H o) B2 N\ % 47 28 “wdtrel”(P51), 57 & 2 7340
16 A HIZ 4 .

E IR ECR B T wdtrel” 27 /784 1) MSB. 4“wdtrel.7”=1 5}, & 14 12*32=384 Mt & B0 1,
=S JFE MK 8 12%32%256*128=12582912 4N & B .

Mwdtrel.7”=0 I, & J6E 12%2=24 NIHeh RN 1, AN KA 12%2*256%128=786432 /M4 & 14 .

'wdt_tm" AT A E N LI, BRI clkper I B T 43 Sigs— 1/12, 1/8, 1/2, 1/16
S ENER ), AT YRS A T IR T R B A R TR T ERAED .

- BIPR

JREVET A PRI e — R R B3R5, MR R AL 5 RO R 4 A 55 swd” (1 HLT
‘swd"fE R LS T AR BT ORFF i, BIRE TR ABRGA I E T B3higts (T e a4 E N 0,

H—ANIHER B R E . B 1ien1 %788 1 1 swdt" bR SR B 3 & 11 (P52). A E A7 "swdt”
PRERIBENE TV, AREE SN ERNE [V E RS ERN .

—HJA3h, R “reset” 5| I AL 25 “swd M A\ 51, A Reds b B 114

YETIRTHE N TFFCh RS, “wdts™fii i (556 28 = ENHE L. “ip0"FFfEds (P54) IIFs & “wdts”
AT IR R, EAMTE reset(5 5 MiEE . “‘wdts™(5 5 AREME BT AT IR . X wdts”
&5 M 7FFFh 3 H 3] 0000h, “wdts™ 4 TERL, 1M ip0” 75 47 4 1 “wdts"br & B 1 I R & B 47
A& AN 5 RS ECE | 1R I 5]

“Ip0” 27 A7 2% (AR & “wdts™ 7] B 2
«  RIFEITA
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BT e B RF LA R ALERGE S (wdts”) B HFEN 7 75 BAE FH P BRI FE 2 R SE I 1]
MEIRET . 22382 B “en0”F A8 H I wdt” (SR 3-24 IENO FF1788), 2B 24842 B ““ienl”
LB “swdt” (Z K 3-25 IENL 788D, “wdt”Ml“swdt” 2 [ () & 1 BE R R RVFER N 1 M4
FAH (RPIX 2 MREM BN B S AR HEIR AR . EiE, wdt s EHEE . ZXFETLIRswdt” i
HEA, #ATLBGIEET I ESIEEN . GIIER 21 7 S EhLE shEZE N “wdtrel” (30, P51 [1{H,
“wdtrel”"H EERK, & 114 R T BT 75 1 JE 4

3.9 12C

3.9.1 12C ¥R

HME-M1 1% T — M54 Philips 12C SMEAHPERT 12C MR AMKE, SR 12C M PFTE s . 12C i 2
SRR Z AME E R, “scl” NEATIN Bh L, “sda” NH AT IR LL

HME-M1 [ 12C2 £ki% %] HME-M1 [E 2 ) 110 &, FFEALERL/MTH B Eh.

3.9.2 ViBH

5 BRERN BN RR AWk, 1°2C RHEIENZ TR, RESLBIORMmR. Rl s
AE LABI L P> B2 A ] R Ik et e A% T s A it 2R 2

1) BEERA
12C $4T 8 LLAF B A A L4, 7] LIS AT T 1 DY A X
» EEEER
“scl it IESE BN, @it sdari H SRR
B
“sclifithIESEI B, ST sda” Bl E S KR
MRS
i it sda” A1 sl 22 52 3 Sl TS SR
»  MWEEER
SRR sda i, I “Scl i N ESEIN
2) fh#k

FEF R, iR I sda” B EEMER RRES C10), R B bR B EITE 1 kS i sda”
LR MRS (0D, & EK, 12C 2 LB E A ARy RO 20
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3) AT PPA AR

2 12C ALAE AT, PR RE BRI B kb 2 g 7 A sl i B bk e 24 12C E @A U N, I A AR Bl
B o I B A AR 1K T BE H“i2ccon” Z A7 2R (1“er0”, “cr1”, “cr2”ZE LA (2200 P59 39)  12C =4I
7788 — 12CCOND. MR EIR T “clko™fE TN Al BE A . R A i “belk™ i A\ 5 Timerd %t i HAH R
XK 12C PR i Timerl 24l .

F 3-49 I°’C W #HIE L FF R E

cr2 | crl | crO | Bitfrequency Clk divided by
6 MHz | 12 MHz 16 MHz 24 MHz

0 0 0 23 47 63 92 256
0 0 1 27 54 71 108 224
0 1 0 31 63 83 124 192
0 1 1 37 75 100 148 160
1 0 0 6.25 12.5 17 25 960
1 0 1 50 100 133 200 120
1 1 0 100 200 266 400 60
1 |1 1 “belk™i N 8 J3 it

1) HuhkHCELSR

BB 7 AN EE S S 12C B3 AR MHBEEAR R . B F M E AT DB I 2cadr F AR A (S
P5938) ) W&E. FIFE, BILBINE —NFiimaf #Ehhl (00H) AT, XA T i2cadr 417 4
f“ge”hr (Z 0L P59 38) ). NHAHLE, ¥ & i2ccon 2F /7 as i “si"fr (2 W, P59 39) ) FfiF ki,
2) FEERINRERT A

Tk s T 80 T DUANER R D B 27 A7 B 823 12C b “i2ccon” (3| 737E 8%, 559 1), “i2csta” CIRAZAE
2, 60T, “i2cdat” (HUEFAEEE, #5871, “i2cadr R MWHiMEZIEES, %5 59 7).
“i2ccon”F A7 e Bl & 4R 12C JA B teRF‘ens1”, ISP AP B LLAF(“er0”,“cr1”,“cr2”, 2 L% 3-39 12CCON &

T788)- “i2ccon”#F 17 AR LR B TT 4R 1 12 1PC B &iIbRE (“sta”Fl“sto” ), LA ALl brE aa”.

MR E] F3EH] FSM BRI, “i2ccon™$E (it et 4F 15 & i R TS K si"brE. EZ FSM 4075, i
“i2csta” F A7 At .

“i2csta” A AEAR L T 12C IS E RS . AR A— B2 0. f 26 M RRIREHmIS, lfE
#* 3-50...3% 3-54 R, HA ) 25 M 12C FSMARSHAE—IRESHENRE, & E si” brdi (20 P59 39) ),
FEAERWIE R . ME— AR BTPPIRES & F8h RAES . MR s B N0 A G RRE . BT
NS s R A

“i2cdat’ ZFAE 2SI 12C RMERALHR — 7 8L 12C BRI — 7 . “‘2cdat’ & 7 28 AN RE IR ZE v, P
DAY 4 12C HBTES MCU 7 B8 IE A1 BRI 31 R £

HOE

%0
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“i2cadrrar £ s 00 12C AR Ak, BLACSS VRN Rk ) “ge bR & .

SCHRE [E R 12C e ANE R 7. “sibr SEREN TSRS (ISR) 28T, SAME 7 i2ihs
SMEGE . RSB, s AW WTIR SRR R . AN T 7 BRG] S RSS T R

FPJa 20 FLBhid R, A sivbr i A B SE R IR 45 12

TR~ “SLA™EMNMbE, ‘R RW f7=1 5\ Hhht—f &, “W'E RIW 7=0 5 M3tk —E L4 .
# 3-50 EEHHFETHI12C KF

Status | Status of the I2C | Application software response Next action taken by the
code to/from I2CDAT to I2CCON I2C hardware
sta | sto | si | aa
08H START condition | Load SLA+W X |0 0 | X | SLA+W will be transmitted
has been ACK will be received
transmitted
10H Repeated START | Load SLA+W or X 10 0 | X | As above
condition has | Load SLA+R X 10 0 | X | SLA+R will be transmitted
been transmitted [°C  will be switched to
“master receiver’ mode
18H SLA+W has been | Load data byte 0 0 0 | X | Data byte will be transmitted;
transmitted; ACK ACK will be received
has been received | or no action 1 0 0 | X | Repeated START will be
transmitted;
or no action 0 1 0 | X | STOP condition will be
transmitted; the “sto” flag will
be reset
or no action 1 1 0 | X | STOP condition followed by a
START condition will be
transmitted; the “sto” flag will
be reset
20H SLA+W has been | Load data byte 0 0 0 | X | Data byte will be transmitted;
transmitted; “not ACK will be received
ACK” has been | or no action 1 0 0 | X | Repeated START will be
received transmitted;
or no action 0 1 0 | X | STOP condition will be
transmitted; the “sto” flag will
be reset
or no action 1 1 0 | X | STOP condition followed by a
START condition will be
transmitted; the “sto” flag will
be reset
28H Data byte in i2cdat | Load data byte 0 0 0 | X | Data byte will be transmitted;
has been ACK bit will be received
transmitted; ACK | or no action 1 0 0 | X | Repeated START will be
has been received transmitted
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Status | Status of the 12C | Application software response Next action taken by the
code to/from I2CDAT to I2CCON I2C hardware
sta | sto | si | aa
or no action 0 1 0 | X | STOP condition will be
transmitted; the “sto” flag will
be reset
or no action 1 1 0 | X | STOP condition followed by a
START condition will be
transmitted; sto flag will be
reset
30H Data byte in i2cdat | Data byte 0 0 0 | X | Data byte will be transmitted;
has been ACK will be received
transmitted or no action 1 0 0 | X | Repeated START will be
transmitted:;
or no action 0 1 0 | X | STOP condition will be
transmitted; sto flag will be
reset
or no action 1 1 0 | X | STOP condition followed by a
START condition will be
transmitted; sto flag will be
reset
38H Arbitration lost in | No action 0 0 0 | X | I°C bus will be released; the
SLA+R/W or data ‘not addressed slave” state
bytes will be entered
or no action 1 0 0 | X | A START condition will be
transmitted when the bus
becomes free

Z 3-51 FENHEICTHI12C K7

Status | Status of the | Application software response Next action taken by the 12C
code 12C to/from to i2CCON hardware
I2CDAT sta | sto | si | aa
08H START condition | Load SLA+R X 10 0 | X | SLA+R will be transmitted; ACK
has been will be received
transmitted
10H Repeated Load SLA+Ror | X |0 0 | X | As above
START condition | | pad SLA+W | X |0 |0 | X | SLA+W will be transmitted; 12C will
has been be switched to “master
transmitted transmitter” mode
38H Arbitration lost in | No action or 0 0 0 | X | I12C bus will be released; 12C will
“not ACK” bit enter a “slave” mode
no action 1 0 0 | X |A start condition will be
transmitted when the bus
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Status | Status of the | Application software response Next action taken by the 12C
code 12C to/from to i2CCON hardware
I2CDAT sta | sto | si | aa
becomes free
40H SLA+R has been | No action or 0 | Data byte will be received;
transmitted; ACK | no action not ACK will be returned
has been Data byte will be received; ACK
received will be returned
48H SLA+R has been | No action 1 0 0 | X | Repeated START condition will be
transmitted; ACK transmitted
has been | no action 0 1 0 | X | STOP condition will be
received transmitted; the “sto” flag will be
reset
no action 1 1 0 | X | STOP condition followed by
START condition will be
transmitted; the “sto” flag will be
reset
50H Data byte has | Read data byte | O 0 0 | 0 | Data byte will be received; “not
been received; | or ACK” will be returned
ACK has been | read data byte |0 0 0 |1 | Data byte will be received; ACK
returned will be returned
58H Data byte has | Read data byte | 1 0 0 | X | Repeated START condition will be
been received; | or transmitted
ACK has been | read data byte | O 1 0 | X | STOP condition will be
returned or transmitted; the “sto” flag will be
reset
read data byte | 1 1 0 | X | STOP condition followed by
START condition will be
transmitted; the “sto” flag will be
reset
# 3-52 MBEZWHE T 12C KE
Status | Status of the 12C Application software | Next action taken by the [2C
code response hardware
to/from | to i2CCON
I2CDAT | sta | sto | si | aa
60H Own SLA+W has | No X |0 0 | 0O | Data byte will be received and “not
been received; ACK | action or ACK” will be returned
has been returned no action | X |0 0 |1 | Data byte will be received and ACK
will be returned
68H Arbitration lost in | No X |0 0 | 0 | Data byte will be received and “not
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Status | Status of the 12C Application software | Next action taken by the 12C
code response hardware
to/from | to i2CCON
I2CDAT | sta | sto | si | aa
SLA+R/W as master; | action or ACK” will be returned
own SLA+W has|noaction |X |0 0 |1 | Data byte will be received and ACK
been received, ACK will be returned
returned
70H General call address | No X |0 0 | 0 | Data byte will be received and “not
(OOH) has been | action or ACK” will be returned
received; ACK has | noaction | X |0 0 |1 | Data byte will be received and ACK
been returned will be returned
78H Arbitration lost in | No X 10 0 | 0 | Data byte will be received and “not
SLA+R/W as action or ACK” will be returned
master; general call | noaction | X |0 0 | 1 | Data byte will be received and ACK
address has been will be returned
received, ACK
returned
80H Previously Read X 10 0 | 0 | Data byte will be received and “not
addressed with own | data byte ACK” will be returned
SLV address; DATA | or
has been received; | read X |0 0 |1 | Data byte will be received and ACK
ACK returned data byte will be returned
88H Previously Read 0 0 0 | 0O | Switched to “not addressed slave”
addressed with own | data byte mode; no recognition of own slave
SLA; DATA byte has | or address or general call address
been received; “not | read 0 0 0 |1 | Switched to “not addressed slave”
ACK” returned data byte mode; own slave address or general
or call address will be recognized
read 1 0 0 | 0 | Switched to “not addressed slave”
data byte mode; no recognition of own slave
or address or general call address;
START condition will be transmitted
when the bus becomes free
read 1 0 0 |1 | Switched to “not addressed slave”
data byte mode; own slave address or general
call address will be recognized,;
START condition will be transmitted
when the bus becomes free
90H Previously Read X |0 0 | 0 | Data byte will be received and “not
addressed with | data byte ACK” will be returned
general call address; | or
DATA has been | read X |0 0 |1 | Data byte will be received and ACK
received; ACK | data byte will be returned
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Status | Status of the 12C Application software | Next action taken by the 12C
code response hardware
to/from | to i2CCON
I2CDAT | sta | sto | si | aa
returned
98H Previously Read 0 0 0 | 0 | Switched to “not addressed slave”
addressed with | data byte mode; no recognition of own slave
general call address; | or address or general call address
DATA has been | read 0 0 0 |1 | Switched to “not addressed slave”
received, ACK | data byte mode; own slave address or general
returned or call address will be recognized
read 1 0 0 | 0 | Switched to “not addressed slave”
data byte mode; no recognition of own slave
or address or general call address;
START condition will be transmitted
when the bus becomes free
read 1 0 0 |1 | Switched to “not addressed slave”
data byte mode; own slave address or general
call address will be recognized;
START condition will be transmitted
when the bus becomes free
AOH STOP condition or | No 0 0 0 | 0 | Switched to “not addressed slave”
repeated START | action or mode; no recognition of own slave
condition has been address or general call address
received while still
addressed
as SLV/REC or no action | 0 0 0 |1 | Switched to “not addressed slave”
or mode; own slave address or general
call address will be recognized
SLV/TRX no action | 1 0 0 | 0 | Switched to “not addressed slave”
or mode; no recognition of own slave
address or general call address;
START condition will be transmitted
when the bus becomes free
no action | 1 0 0 |1 | Switched to “not addressed slave”
mode; own slave address or general
call address will be recognized,;
START condition will be transmitted
when the bus becomes free
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7 3-53 MBE1EH#EA TH 12C KBF

Status | Status of the Application software | Next action taken by the 12C
code | I2C response hardware
to/from to i2CCON
I2CDAT | sta | sto | si | aa
A8H Own SLA+R has been | Load X 10 0 | 0 | Last data byte will be transmitted
received; ACK has been | data byte and ACK will be received
returned or
load data | X | O 0 |1 | Data byte will be transmitted;
byte ACK will be received
BOH Arbitration lost in | Load X 10 0 | 0 | Last data byte will be transmitted
SLA+R/W as master; | data byte and ACK will be received
own SLA+R has been | or
received; ACK has been | load data | X 0 0 |1 | Data byte will be transmitted;
returned byte ACK will be received
B8H Data byte has been | Load X |0 0 | 0 | Last data byte will be transmitted
transmitted; ACK has | data byte and ACK will be received
been received or
loaddata | X | O 0 |1 | Data byte will be transmitted;
byte ACK will be received
COH Data byte has been | No 0 0 0 |0 | Switched to “not addressed
transmitted; not ACK | action or slave” mode; no recognition of
has been received own slave address or general call
address
no action | 0 0 0 |1 | Switched to “not addressed
or slave” mode; own slave address
or general call address will be
recognized
no action | 1 0 0 |0 | Switched to “not addressed
or slave” mode; no recognition of
own slave address or general call
address; START condition will be
transmitted when the bus
becomes free
no action | 1 0 0 |1 | Switched to “not addressed
slave” mode; own slave address
or general call address will be
recognized; START condition will
be transmitted when the bus
becomes free
C8H Last data byte has been | No 0 0 0 |0 | Switched to “not addressed
transmitted; ACK has | action or slave” mode; no recognition of
been received own slave address or general call
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Status | Status of the Application software | Next action taken by the 12C
code | I2C response hardware
to/from to i2CCON
I2CDAT | sta | sto | si | aa
address
no action | 0 0 0 |1 | Switched to “not addressed
or slave” mode; own slave address
or general call address will be
recognized
no action | 1 0 0 |0 | Switched to “not addressed
or slave” mode; no recognition of
own slave address or general call
address; START condition will be
transmitted when the bus
becomes free
no action | 1 0 0 |1 | Switched to “not addressed
slave” mode; own slave address
or general call address will be
recognized; START condition will
be transmitted when the bus
becomes free
# 3-5412C UBF—EEND
Status | Status of the | Application software | Next action taken by the 12C hardware
code 12C response
to/from | to i2ZCCON
I2CDAT | sta | sto | si | aa
F8H No relevant state | No No action Wait or proceed current transfer
information action
available; si=0
OOH Bus error during | No 0 1 0 | X | Only the internal hardware is affected in the
MST or selected | action “master” or “addressed slave” modes. In all
slave modes cases, the bus is released and I°C is
switched to the “not addressed slave”
mode. The “sto” flag is reset.
3.10 SPI

3.10.1 MR

Astorll ] SP1 32 1A PASEEl 4 X0 TAE . [F20 . HAT@EIR. SPIREERAT L BN ENLEMNL, FEFUT

RFAE
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o XU T AR

»  RFEIDALE A

T S\ S

B SPI EBERR

MWLEER AR S Felk/4®

o G A AR AR AL A AT R

S IiBUEAEH, Sl (MSB) Jefs, FARfr (LSB) Jhfk
SR VN | Brist = g

3.10.2 {iHH

SPI fEHL G SFR A1 INT FRI2 il AEe L& TR 4.
1) FRINREF 7o

SPI B i = AVRFIR Ik 25 4785 o

# 3-55 SP| BRI BE 77 4%

Register | Address Reset value Description

spcon E2h 14H Serial Peripheral Control register
spsta Elh O0OH Serial Peripheral Status register
spdat E3h O0OH Serial Peripheral Data register

spssn E4h FFH Serial Peripheral Slave Select register

“spcon”Ff7a% (Z LK 3-42 SPCON S17e8) HI T HLE SPIARH . v] DLz 32 iy 8 R (“spr0”, “spr1”,

“spr2”fir), BFERHYE(“cpol”)FE B AHAL (“cpha”), RILIKE SPI BLE N EELAM C“mstr”), RVFEEEH “ssn”
N (“ssdis”) PAAATREELAE FHEES SPI (“spen”™).

“spsta” & {7 e M SP1 B M EPIRES . A& spif KB4 IEE T BifE i DA 45 R . “weol i £ 3R IR TE
“spdat” b RAEE IR, W, “spdat’@FfFav&it SFR 25N, i SPI#: 01H — MEH. “serrtn &R R
2 SPI FCE NN “ssn™ it NAERSUT 41 58 I BT R B . “modf 7 2 “ssn™ i N 54 2S5 B A e
2 (1, %¢ssn’=0 H. SPI B & NEHLD.

‘spdat’#@ {7 ds (Z I P62) fEALMIERE P . XA s h I EE T 22 th TR (fedm/azlio #: 1k%,
U T b W SRS - (“mosio”- EARCT, “misoo” B TD). [, 75— WG]
JEEN Cmisoi”fE LR T, “mosii”-fEMNJER ). A fE7EmUG, 1T LU spdat™f7fiff & s B i
B K

2) TR

FER R T RS & TR SRSl i) o EdE LA A A 32 HE B I8k () _E T (“cpol™="0") 8l R F&AY (“cpol™="1")
AT RI%, IXEGRT SPIALH & B . B8 020 B Cepol’="0") 5 R (“cpol=1") #AT

® Fclk /9 8051 A9RTEHSAER
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HATEN. AR E T cpha™ii, H—AL (MSB) £7E“scko”ff 5 —/N A & “mosio”/“misoo” K ik . ik
“cpha” i ke, NS —AL (MSB) 21EL“scko” 5 —ANH RIS I AT AN “scko™(5 St k%, M H.,
WNEEE Cmisoi”E, "mosii” W) STERREAN LURRE I BE T RAE, TEAH R B VAR EHE M “mosio” i H
5 B

FRA

EEMT (B 1specon” a7 a3 “mstr'fir), AT 5E"5 N spdat” a7 {743 I#4E, SPI ENUIFIEPATIE
. “scko”BHYALEHE M “mosio” 5| IR . [FIRS, 7 —EdE I MMHLIELL “misoi” 5] FIFE A

M
BG, SPIFELE O M (“specon” i A7 45 1 “mstr=0"), SR E % B “spen=1"K Al g SPI &k,
M, SPIZEFE/E ssn” (KA o “ssn"ii NS IR FEAMR, BELRIREA LA E . 4 KT LGBk
T SPCON 27172 () “cpha” L (PR (23 3-42 SPCON B7788). M cpha Bl Zmt, MHLAS
FFURTE S —AN“scki™VH A R s, HH “ssn”™ R B JE 3tk . 4 “cpha™fr it B A, ML “scki”
BN — NI E AR IR 5

3) HMTARL

SPI #24it SPI bl “intspi”. 2 AMREHRE A LU UG R (S 0K 3-56).

# 3-56 SPI Fhftnid

Name | Description

“spif” | When the transmission is finished, this flag is set by hardware.

“‘modf”’ | This bit is set when the level on “ssn” input is in conflict with actual mode, i.e. itis ‘0’ in Master
mode (if “ssdis” = ‘0’).
LR & spif F“modf i FR I, HIBriE SREE

SEAR A F R SPI W9 2. “intspi™fa 5 5 EHEA P Il 88 ASR) AT, ANk 2
WA Ghr ST BT O L, K55 “modf Ml “spif 75 ZAE ik AR A .l T AN R Ik 2 5
TEMBIRSS TP G2 iR, A “modf Fl“spif” A5 AR A7 9% T SE B Hh Wi 145 2

3.11 UART
HME-M1 A ¥ H H (UARTs): UARTO A1 UART1.
3.11.1 UARTO

UARTO $k R i% 14 0 AL S [R5 1 570 B IS ML 8 1 4 P fERE 01 N RZE 34N 57+25)  UARTO
eSO B AR, W, Bl ZF A7 88 70 28 UMk 58 e B RO B, i A T BRI M B R TR BRI B AT A
&R . UARTO S5F5%E 8051 & 58 & %5 .
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1) UARTO #fE#E,
UARTO 2 F 4 ez .
BR 0

#5305, UARTO 15 N [E B AL SR 2438 1T - “txd O % HE FS A2 I 4f . “txd0o” % H 2 “txd 01”4 N B8l
8 (BRI LSB FHaf. Wik @ N LA 1/12. 24'E 1“s0con” 25 /7 28 b & “ren0” i J B4
2%, FHIERR 0" bR &

K HHE 5 N “sObuf a7 £74% 7T LUS S & i«
B 1

B 1 W, UARTO 1E04 8 A b ARMAkIaiaty, BURrRmI4ife. #4743 adcon” L) “bd” ke Hl
Timerl [ A&, B0E & s0relh”. “sOrell” {5 s 58 A2 il as Kedi 8 s 4. Ik, R fs M “pcon”
WA a K smod AL, W LME R R S 1

5 N"sObuf" & 77 45 7] LUR BIMEIE . 51 II“txd0™ i th Bicdis . AR IARIEE — A2 Rahis GE¥ON 0D, MRJEkR
8 PLfEE, e —MEILAL GERON 1),

51 rxdO i A Bt . FZOTAEIT, UARTO SAGI02 5] B rxdOi” il R Bds Rl o 428056 il Jm Bdf A7 7
1E“sObuf 27 f7 2% o1, 15 147 M\ “sOcon”ar £7 45 [ “rb80" i 3k 1 . #EUGE 2, “sObuf"F1“rb80” fHI{E R £F
AR EF5E R

B 2

130 2 i, UARTO 1B 9 AL b AR SR I E 21T, P4F% N Felkper/32 % Felkper/64 [ R4, X
H P F“peon” & £7 4% 11 “smod” ELAF 1 15 5E

BN "s0buf" & 77 5 AT LUR S %% . 5] B txd O™ th i o (&AM 2R — AR ean i GE¥ N 0), ek
9 AL iEidE, 55 9 Az MIEEE R B tb80”, i fE 2 — MF b GER N .

SR rxdO i At . S IEIOT RIS, UARTO S0 2 51 B rxdOi” i) N FEHT R o $0se il Bt A7
JRAE sObuf"&F f7 45, 27 9 7RI LL A "sOcon” & 174 (11 rb80™ (i 3k #5 . fE&UILAEH, “sObuf A1rb80”
AR DR AR LR 5E B

B 3
B 2 A 3 ME— AN EIE TR 3 v, FH PN i op 8 A B2 Bl 8 I 2% 1 R AR E R 3R
2) UARTO ZAibEIRERE

UARTO 7EAES 2 Bzl 3 TRt (e mT LA T 2 A B 4838 15

2“s0con”Zi {7 ax 11 “sm20" AL e 1, HEE 9 MEIRAL (“sOcon™ 27 /748 1 “rb80” ELARF) J& 1 i, 2k ik
AR B, Ao PR A R W

THEL R PEHEE A R, T E 1 IR sm207, FAbHEEI4 8 AL HIhEAEE 9 iz, 25 9
B 1, SRR WAL BEES R . WAEHES PR RIS 7 5 B SR M2 AT X . 2R
ULHC, MALEEESHIAETE R B O *sm20"bR &, QS A B R I HARE 2, R i3 9 Ardh ey 0.
Foft AR PR &5 ORFFsm207E 9 1, IXAEEATTAT L2 T2 Ab BE 844 R A F R A5 B
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3.11.2 UART1

UARTL $i2 fit R 4 ARy oD I s e ds . B nT#RAE 2 M8, Seriall fEHUm A Btz i

u,

1)

2)

BRI PR S8 — AR S 5 R FR SO B, SR BRI B A 1R .
UART1 BTHER

B A

B A B, UARTL B8 9 1 bR INEs 1817, WRrR T gnfe. H“slrelh”. “slrell” %4
AR R [F] g N AL . UARTL FIBERRRANREM A “pcon” 25 A7 45 I “smod™ (i iH AT 1& 24

HNs1buf" & 74 al LUR LI . 51 td " 2l o RIS — 2 R Bif GEH N 0), a2
9 frHdls, 58 9 fikH“s1con™ 77 s tb81”, ALk —/MFIbAz GEF N 1.

5| B “rxd 1 NBLHE o RO AR, UARTL SN R 51 B “rxd 1 R BRI [R2D o 8208058 il B A7 il
fEs1buf & Fas, 55 9 (] LA “s1con™ & /725 (“rb81" (3K 15 . EHUGE FEH, “s1buf" Fl“rb81” K
AR AR B3 5 il o

K B

10 B i), UARTL 1EA 8 fr g b4 22T, PR nfe. Hslrelh”. “slrell” R4
s SRR D N AR . UARTL SRR R A REM A “pcon” 27 745 1) “smod” 7 3 AT 1& 24

HNs1buf" & {74 il LURBIEIE . S ted " 2 . RIS — 2R3 GEH N 0), Ra2
8 fidlds, FALIE—MEILA GEHEN L.

Sl “rxd 15 NBHE . 440088 JE B, UARTL 5 R BRI 51 B “rxd 17 [F 25 . 72 “sObuf" 75 77 2% 5¢
ARG AT SRS S N B, 5 1EA7 7] DL “s1con” 27 77 28 1 “rb81” 5| JiI 3k 15 . ZEfEUsGd FE ., “s1buf”
F“rb81” 1) H AR FEA AR B 2 52 o

UART1 ZAEIRIERE

UARTL [P0 A B AT DU T 2 A B33 d 15

H“s1con” A fr e “sm21” Ay 1, HEE 9 MEIAL (“s1con”Z7 /745 11“rb80") 7& 1 i,
Wik pl. I, A2 R A R T

TAEZ AP IBE AR 4 s, TR E MBS sm2170y 1. FAPRERALIE 8 AL sk A1 28
9 i, 2% 9fN 1, SHEFZICHTA MALEEE: 1+ i o U\&i@%’%ﬁ#ﬁ%ﬂ&ﬁ’]*% 5 H O W 2% Akt
APt WnRUCED, MACFRZRHIBEERR H O sm217 bR, 4R AR AR HME B,
FIEE 9 FLURZ 0N 00 HABMALEEAR (RIF sm21™E N 1, IXHF MIJTLJ@B%I&EE%E%EEE’JIEU% EicE

3.12 P¥gH

3.12.1 ¥R

HME-M1 1, 5 4 /> 8 (& f£45p0",“p1”",“p2",“p3" (S I, 8) ) W LIMENFFIRIN REZFAE AR BEAT VT 0], Ik
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FEAR K554
S O8] S A TR S B S . S T

3.12.2 w5 K ZEH

FLeThEE S, Blhn: AT 1, UARTO, UARTL, ER & 0~2,F1LLE-H3R T, 2500 0 1 fl
BILEEI, VRN .

# 3-57 OG5 EEFE

Polarity

Alternate

Name Type Bus size | Port Description
External interrupts inputs
int0 I Low/Fall | port3i[2] External interrupt O
intl I Low/Fall | port3i[3] External interrupt 1
int2 I Fall/Rise | portli[4] External interrupt 2
int3 I Fall/Rise | portli[O] External interrupt 3
int4 I Rise portli[1] External interrupt 4
int5 I Rise portli[2] External interrupt 5
int6 I Rise portli[3] External interrupt 6
int7 I Rise portli[6] External interrupt 7
Serial O interface
rxdOi I port3i[0] Serial 0 receive data
rxdOo @] port30[0] | Serial O transmit data
txdO @) port3o0[1] | Serial O transmit data or receive clock in mode 0
Serial 1 interface
rxdl I 1 port1i[0] Serial 1 receive data
txd1 @] 1 portlo[l] | Serial 1 transmit data
Timers inputs
t0 I Fall port3i[4] Timer O external input
t1 I Fall port3i[5] Timer 1 external input
t2 I Fall portli[7] Timer 2 external input
t2ex I Fall portli[5] Timer 2 capture trigger
Compare — Capture Unit
cc(0) I Rise/Fall | portli[0] Compare/Capture 0 input
cc(1) I Rise portli[1] Compare/Capture 1 input
cc(2) I Rise portli[2] Compare/Capture 2 input
cc(3) I Rise portli[3] Compare/Capture 3 input
Ccubus[0] | O 1 portlo[0] | Compare/Capture O Output
Ccubus[l] | O 1 portlo[l] | Compare/Capture 1 Output
Ccubus[2] | O 1 portlo[2] | Compare/Capture 2 Output
Ccubus[3] | O 1 portlo[3] | Compare/Capture 3 Output
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3.13 HFEEH

3.13.1 FHF

8051 HRHL T AL NN, I 2 Fid 7. i H 7 %% PCON F /282 (iES M 32) “HLjR#E
il 25 A7 25 —PCON") . PHFHTTHEL720: STOP J7 U1 IDLE J5 5,

STOP A=

7, “clkperen”fl“clkepuen™E 5 LR, 3R 1E, BT 2 “clkepu”Hl“clkper” i 4 il (1) [F]
LA 1 AR

IDLE 7R

7 Y CPU 1 1RI2 47, RPFHl It ALU. T2 740 77 ifH: LRI RAM/SFR £z D545 1k T Ak
“clkcpuen” L&k, “clkperen”{34bTH RCIRES .

3.13.2 BHTHEAR

STOP A=

5 “clkperen“fil“clkecpuen™E 5 844, 1R B 1. B TEA SN T TAERPIRES, Al
BTCVEFAEATAT R WriE SR o R R BEIE R 4R T 0 8 1 7= A b bk 45 3 STOP 7.

IDLE 7=

WHFRE CPU FIET AR, Rl il gs fl A4S ER IE 5 TAE, Rt nl DAIES B . R AT AA]
HR TR AT LAZE SR IDLE 7720

3.14 MSS R

MSS il X [ SFR 247 2% I ERAE 7] U] HME-M1 1 — S5k Thag, i, 1ISC. GCLK 4%«
FL VS DL K 1O #5114 . AN SFR VE L 3.4 § BRI RE ZA 17 2% .

3.14.1 MSS ARG EHIEEHE

1) PLL #1E

MISCCON.3:PLLPWD &y 1 WP PLL HIHEYR, N O W@ PLL AR, S0 E MISCCON.4:
CLKCPUEN. MISCCON.5:PLLOOEN. MISCCON.6:PLLO1EN. MISCCON.7: PLLO2EN fT-fa[—f7y 1
A HEfH MISCCON.3:PLLPWD % B A 2.

#Z MISCCON.2: PLLLOCK i LA FE PLL B2 &4, 0 AEABIE, 1 NBE.
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2) clkcpu. clkoutO. clkoutl. clkout2 #fE

M7E PLL wizard 1% & clkepu Nah& YA, CLKCPUCON ) 0 fi2i&+ MSS 8051 i #J&, O
KH clkx, 1%H plloutx, FHH clkx F1 plloutx & 7E PLL wizard H1#5E )

% B CLKCPUCON (F9)[2:0]%7% MSS ] clkepu )73 5ifl , £ 2 A1) 128 434, A2 7E PLL wizard
HHREE 1

2% MISCCON.4: CLKCPUEN [J{E{# CLKCPUEN M 0 224k 31 1 52 i clkepu HI5hZA e ;

clkoutO. clkoutl. clkout2 FIzhZ&YI# 5 clkepu HIBhZASVIHEAEMIE, HEXT R SFR ANFE.,
3) Fabric # gclk [T#E#/E

8051 H HIREFFINGE, FIFHILINARE T LLEREN) 142 Fabric 1 gelk BH8h, KR E K HME-M1 )T
.

H clkcpuen &% clkperen {£ 7y Fabric () gelk BFER 145455, FIH 8051 i HL s B D g sl 7] LAAE 75 2211
ik 5% Bt Fabric 9 gelk 8. 24 8051 cpu 4b7E STOP # 3, clkepuen Al clkperen #41%, 24 8051 cpu
Ab7E IDLE #2300, clkepuen N1, clkperen A, 8051 Y FELYFE FEVE L 3.13 HLYFE HE,

3.14.2 MSS SPI #4E

W E 12CSPISEL (AB) [0 7 1 A fefdi MSS ) SPI #2233 [E 52 110 |, HW SPI #2211 ks
.

8 SPI FLASH Hyui 15 MSS [ SPI interface ifiid Fabric #Hi% )5, HME-M1 5t B4 7 ISP ##4iE. R LA
18 F P9 % SPIFLASH it B .

FPGA #1t: fl{k spi_interface Fi%#:%] MSS ) 8051SPI #1111
Firmware ¥it:

« HI2CSPISEL (AB) 10 fi A1
« A SPIIKZ) e H#EE(E SPI FLASH

3.14.3 MSSI2C /IO &E

12C ] SCL A1 SDA &3 7 FE /) 110 511 F, ¥R, 6.2 5153 ] MSS i) 12C 4 348 A 4 12C 28
5 B 12CSPISEL (AB) ) 1 47 1, {# SCL 1 SDA X[ 1/O 4 12C JE@ .

3.144 MSSERZERE

HME-M1 fIfic & Image B FPGA Bt B85 1 MSS FRE AL 4L, FPGA & 3l KA E—FE,

MSS KA BEFEF 1A /N84 . HME-M1 [IBCE Image £ 1% block f7i(7E SPI FLASH .. Sector &
Image T /NRLAL, K/ 0x10000. —AN Image 7] (5 £ 4 block. & 3-10 #id T £/ Image 17
JE SPIFLASH i< &, Hrh—> Image /M T 1 4> block K/, #£ Fuxi #1, #] ] Configuration
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packer £/~ Image ZH& H.mcf X4, A Dwonload .mcf B HIZ A Image 04—k T #.3] SPI
FALSH H, et B ErT UG 28 Image FIFFUE#bE. FIAH I1ISC F5E, HME-M1 #nl LAFI A SPI
FLASH 125 [a]# 0 HME-M1 FI5 &, a2 v e B A, HME-M1 7] PASEElizE KF 1K FPGA LE 2%,

ISC BN T -

» [ ISCADDR3~ISCADDRO 4 /> SFR 5 NAHE L E [ Image & SPI FLASH A2 46t
= [i] MISCCON (OxF8) %5 0 fiz ISCEN B A 1

XA E, HME-M1 MREZ:3s [ bbb Image2 (I%dE, #HTERECE . £ EA Eid Lt MSS 24t
TEEADIRE, ISCADDR3~ISCADDRO L& ISCEN #i [ i 0.

ERE: HME-M1 EHEA 5, HME-M1 3582 BN EEL Imagel MEHEITEC & .

SPI-FLASH address

0000000

0010000

0020000

. SPlInterface T

A& 3-10 I1SC

3.145 MSS ZERZEEH

FIH 1SC A1 ISP H#t 5k v] LASZEL HME-ML FI7E RS0 HT

A ISP REHAEHTY Image £ gnfE R SPI-FLASH X .1 block
« I I1SC H5EH ¥ 5 1) Image =i & HME-M1.

3.15 8051 LHitk

8 HME-M1 AT THRF, A Z07E RTL ARRG o6 8051 ZX B HuiiAT Setsl b, o
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3.15.1 8051 ZEMibhig O5F

# 3-58 8051 #15)#

Name Type | Width Description
clkepu I 1 MSS 8051 clock®

Fabric interface
clkcpuen @] 1 is low when cpu is in STOP and IDLE mode.
clkperen @] 1 is low when cpu is in IDLE mode
reset I 1 MSS reset, Low active
ro O 1 MSS core reset output
swd I 1 High level on this pin during reset starts the watchdog

Timer immediately after reset is released
SPl interface
scki I 1 Serial clock input
scko @] 1 Serial clock output
scktri 0] 1 Serial clock tri-state enable
ssn I 1 Slave select input
misoi I 1 “Master input / slave output” input pin
misoo @] 1 “Master input / slave output” output pin
misotri 0] 1 “Master input / slave output” tri-state enable
mosii I 1 “Master output / slave input” input pin
mosio 0] 1 “Master output / slave input” output pin
mositri @] 1 “Master output / slave input” tri-state enable
spssn @] 4 Slave select output register
General 10

portOi I 8 8-bit input port
portOo @] 8 8-bit output port
portli I 8 8-bit input port, combine with int2-7, ccu, t2, rxd1
portlo @] 8 8-bit output port, combine with ccu, txdl
port2i I 8 8-bit input port
port2o @] 8 8-bit output port
port3i I 8 8-bit input port, combine with int0-1, rxdO, t0, t1
port3o @] 8 8-bit output port, combine with txd0, rxdOo

EMIF interface
clkemif I 1 EMIF interface clock
memack I 1 memory acknowledge
memdatai I 8 Memory data input
memdatao 0] 8 Memory data output
memaddr 0] 23 Memory address

O INEELIERISBATR, FEME PLL wizard FIEER, FARBERINEE.
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memwr @] 1 Memory write enable
memrd @) 1 Memory read enable
DPRAM 4K interface
clkb I 1 dpram 4k b port clock
cenb I 1 dpram 4k b port chip select,low active
wenb I 1 dpram 4k b port write enable, low active
ab I 12 dpram 4k b port address
db I 8 dpram 4Kk b port write data
gb @] 8 dpram 4k b port read output data

http: //www.hercules-micro.com
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4 BB

4.1 BECEMER

HME-M1 A =MACE KA. JTAG, AS, PS#:. 5/ MSEL Ki%E HME-M1 FFC BRI, 40 FTw.
HER: HME-M1 W EK FLASH & f, HA AS Al JTAG #i:0, #4A MSEL 5| .
# 4-1 [EHEA

Mode select pin | Mode Description
MSEL
0 AS Active Serial mode. The chip will be configured automatically.

Configuration data is stored in the SPI flash.

1 PS Chip acts as slave.
External microcontroller feeds configuration data into the chip.

0/1 JTAG | JTAG-based configuration. This mode takes high privilege over AS
and PS modes

4.1.1 AS R

£ AS BL BT, HME-M1 F S 78k 5] i nCONFIG B 475 EHEh M SPI flash 0 #iuhil- 32 B B 204, Ad
H FPGA FIl MSS [k RAM.

B A-1 #ib TR #FLASH #IHME-M1 Z£ AS B FHELES.
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vcc

10K

10K
10K

AN\

\
[ T

—— Sbo

[ ) T

SDI

JTAG
10K

s SPI Flash

cs#

& 4-1 i Flash #7AS B &
K 4-2 #5iR 7 FLASH i HME-M1 7E AS 2T fZERE K .

vee
vce
10K

10K
10K

P
| | T™MS
13

i TDI

TCK

M TDO
—————| nCONFIG

(] ]

o O
(S|
7@ @7
—a O

10K

A& 4-2 A Flash #7AS I &
4.1.2 PS &R,

1E PSHEL T , HME-ML 1E M BE 25 1 shFR UM M5B 32 1 il 8% R I C B 28 - SP1 Master A~gE M HME-M1
TS HA T B

K 4-3 #iR T HME-M1 7£ PS =T HiERE K .
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vee

vee
10K 10K 10K
Pin 2 Pin 1
| | T™S
TDI
— TCK vee
—0 O -
nCONFIG AL
O O
B O
—O O
— soi
L]
JTAG
10K
e — so
S|
SPI Master
sclk
cs#
Al 4-3PS BE

4.1.3 JTAG &5

JTAG #F, THLIET HME-M1 ) JTAG i 1 C B AR FPGA 1 MSS. JTAG it I bb HoAth i B A% =
B SR, ] DLAEAT AT B A R A 5 U e e B AT I

4.2 o REFMEE

M BCE HME-M1 (1) SPI-Flash, Joig /e A i 2 i A AERC B e om , AR DA P AR T 34

15 FI N 8% () SPI-Flash 7Efi%#s i, F524E Fuxi wizard T ] spi interface. itk (%) SPI-Flash ] datasheet
I, GD25QXX_Rev1.0.pdf.

# 4-2 SPI Interface ¥#/7

Port name Type Description

sclk Input spi flash input clock

sdo output | spiflash serial output data

cson Input spi flash chip select, low active
sdi Input spi flash serial input data

R AMER) SPI-Flash fAfiggsint, FEWE 4-1 fronidEss, - HEEH P &3 SPIXHRFT /O Bt & Al
/0, W 3.14.2.

HOE
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4.3 ISC

ISC(In System Configuration)n] LAff MSS F HME-M1 BT S &SMEHLE . A AS #F,
VICIESTNoN

HAENREMR LS HME-M1 fEia T e, MSS REFAAHMN ISC ) SFR HL5 A Kbk Al iy 4 5k AT LAE
HME-M1 F#7 M SPI FLASH #85& [t ik 52 5O M 1) Image F#Tic & HME-M1.

HIASEAE ML HME-M1 7R 1T fEH, MSS R MAM I Image Gl s s iz 1), @il SPI
OS5 3MMNA Image 250 B, ¥ ¥ Image, MSS F2 7 H M ISC SFR HL 5 A\ bl Al 4 5k vl DA Hr
) Image FL & HME-M1. E{REAEFEN 3.14 MSS R4 #%H .

4.4 T4

HME-M1 %4 ML

o PCE BRI R4S flash Hid
n  EET24H flash 1 ] RPN flash HdE
«  FiE memory {14 13397 FPGA Bt &

4.4.1 BeEHHE

e B A SO AT s . A LSFR SUan il B8 E ns, F T LAE € X 128 )5 4

4.4.2 FLASH HI#/EREH

JTAG #AERIMERE )G, £ AS #H20 T JTAG ANREELHEL SPI FLASH 1%k, tEANREERME FPGA A1EIRX MSS
(1) 8051 #2/F. 1 A7) ITAG A ORI Rebr S AL B s — i g2 2] FLASH H.

JTAG eI flife )5, R BE 154 CHAHER) M RDSR 154 GREURS TR R, HAbTe A
2B HME-M1 WSR2 L8 . 78 FLASH Hsiib g, 28 bbrE8 5k, JTAG A] LLIE ¥ #1E
FLASH.

JTAG BEHMEYERE)S, HME-M1 2281E JTAG %f HME-M1 KL & Memory #4F. a2 JITAG ARERD
H HME-M1, tAREFEL IR MSS 8051. XAMRA N HME-ML s& H P E & X ASIC, HA il 4
FRfa 4, A REEFACE Astorll .

HME-M1 fJ3x 2622 ARt A BE S ORI 1) FPGA B RE Ry HL - R
ERE: FARDIRETR AR Fuxi B A RS

4.5 HME-M1 FEE A1

HME-M1 & N &5 POR HLi% FH T 4% VCCINT 1 VCCIO HEH . FHJS, POR {5 A — B AR E AR
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A, HEF| VCCINT A VCCIO #BikFfil & H~F. 4 HME-M1 #FANH TR J5, POR HEE R ¥ VCCINT
AN, AN VCCIO. POR [AE 52483 nCONFIG 5 iz, KNS .

POR HL IR Al

o NEMEEE, ik
- VCCINT: 0.75V-1.08V
- VCCIO : 1.8V-2.97V
o WTHELIEEE, fidk A
—~  VCCINT : 0.65V-0.9V
x X} VCCINT MM HE R W%

FERF: BUAUE R 4.9ms, TEEE 3.3ms~7.4ms
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5 B4

5.1 LVCMOS33 D.C. #l#&

# 5-1 LVCMOS33 D.C. #ft

Parameter Symbol | Condition Min Typ Max Units
Supply Voltage VCCIO - 2.97 3.3 3.63 \Y
Input Voltage Low VIL - -0.3 - 0.8 \Y,
Input Voltage High VIH - 2.0 - 5.5 \Y,
Output Voltage Low VOL lol = 8mA - - 0.4 V
Output Voltage High VOH | loh=8mA 2.4 - - V

5.2 LVTTL33 D.C. #i#&

# 5-2 LVTTL33 D.C. 4%

Parameter Symbol | Condition Min Typ Max Units
Supply Voltage VCCIO - 2.97 3.3 3.63 V
Input Voltage Low VIL - -0.3 - 0.8 Y
Input Voltage High VIH - 2.0 - 5.5 Y
Output Voltage Low VOL lol = 8mA - - 0.4 V
Output Voltage High VOH | loh=8mA 2.4 - - V

#oR:

»  FEFREPRESHRIT:
VCCIO — Jy H.ugifa N Al H X shH2fit i
lol — VOL il 2 F - 5L Ty tH B AR A
loh — VOH I 2 15 L T it H FRLIRES
VIL — 324 H T 1% LU
VIH — & H PR R
VOL — fiiZ 5 B~ )%t i
VOH — &2 4 i P 1 L
»  ENBRBESEANETES. FAHREE ERFHSET R EFITERIESERATIKE R
e

EE: EEPEBEE TR N: RE=25C, VCCINT=1.2V, VCCIO=3.3V .
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6 5|l Je 3%

6.1 5| e X

# 6-1 HE5I B
Name Type Description
VCCIO Power Digital supply to the FPGA fabric I/O bank, typical is 3.3V
VCCINT Power Digital supply to the FPGA core,typical is 1.2V
VCCA_PLL | Power Analog supply to the PLL,typical is 1.2V
GND Ground Digital ground
GNDA_PLL | Ground Analog ground to PLL
# 6-2 JTAG 5/
Name Type Description
TMS input JTAG input pin.
TDI input JTAG input pin.
TCK input JTAG input pin.
TDO output JTAG output pin.
# 6-3 SPI 7/ 4/
Name Type Description
SCLK inout Input (PS® mode)
output (AS mode)
In passive serial configuration mode, SCLK is a clock input used to
clock configuration data from external device source into device.
In active serial configuration mode, SCLK is a clock output from
device.
SDI input Dedicated configuration data input pin.
SDO output Active serial data output from the CLD device. In passive serial
configuration, this pin becomes a user I/O pin.
nCSO output Chip select output to enable/disable a serial configuration device.
This output is used during active serial configuration mode.
In passive serial configuration mode this pin become user /0.

FiE SPI 5| A AME Ny SPI Thig, W] LA E % 1/0.

© 7 FLASH 825 % 4 MSEL F1 PS A=

H{E
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& 6-4 IEHKT/ B
Name Type Description
NCONFIG input Chip global reset input. Active low
CONF_DONE | output Configuration status.
configuration success: output high level
configuration fail or not configured: output low level
This pin can be used as general user I/O after configuration.
MSEL® input Dedicated mode select control pins for the configuration mode for
the device:
0: Active Serial (Active serial Configuration),
1: Passive Serial
This pin can be used as general user I/O after configuration.
# 6-5 H1 75/ fIFIZ«
Pin Name Pin Type Description
XIN input Crystal Input. This pin is for the oscillator circuit for a crystal or
ceramic resonator. If overdriven by an external CMOS clock, this
becomes the system clock input.
This pin is better to connect to GND if it is not used.
XOouT output Crystal Output. This pin is the excitation driver for a crystal or
ceramic resonator.
SCL inout 12C clock
This pin can be used as general user I/O if it is not used as I1°C SCL.
SDA inout I°C data
This pin can be used as general user I/O if it is not used as 12C SDA.
CLKXx input Dedicated global clock input
This pin can be used as general user I/O if it is not used as CLK
input.
IOxxx inout user /O

6.2 5| HIFIFE

H#l, HME-M1 R%1F 4 277 f: MLICO1INOL144(AS2E5F1KL144). M1CO1N3L144 (AS2E5F1KAL144).
M1CO1N3T100(AS2E5F1KAT100). M1COINOT100(AS2E5F1KT100); 43 2 Fh#l3k. LQFP-144 FlI
TQFP-100. M1CO1NOL144(AS2E5F1KL144)fl M1CO1N3L144(AS2ES5F1KAL144)7E HLJEA /O _E 3%,
M1CO1N3T100 (AS2E5F1KAT100). M1COINOT100 (AS2E5F1KT100)7E FLJEAI I/O _F 3% . VEAHiRTE

Z £ 8-1.

HOE
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6.2.1 TQFP-100 33 5] BiFE

# 6-6 TQFP-100 5417

No. | M1CO1NOT100 M1CO1N3T100 No. | M1CO1NOT100 M1CO1N3T100
(AS2E5F1KT100) (AS2E5F1KAT100) (AS2E5F1KT100) (AS2E5F1KAT100)

1 101 101 38 1022 1022

2 102 102 39 | VCCINT VCCINT

3 103 103 40 1023 1023

4 104 104 41 1024 1024

5 105 105 42 1025 1025

6 106 106 43 1026 1026

7 SDO /107 107 44 1027 1027

8 SCLK/108 108 45 | VCCIO VCCIO

9 VCCIO VCCIO 46 | GND GND

10 | GND GND 47 1028 1028

11 GND GND 48 1029 1029

12 | CLKO /109 CLKO /109 49 | 1030 1030

13 | VCCINT VCCINT 50 1031 1031

14 CLK1 /1010 CLK1 /1010 51 1032 1032

15 1011 1011 52 1033 1033

16 1012 1012 53 1034 1034

17 | XOUT XOuT 54 1035 1035

18 | XIN XIN 55 1036 1036

19 1013 1013 56 1037 1037

20 1014/SCL 1014/SCL 57 1038 1038

21 I015/SDA I015/SDA 58 | CSON /1039 1039

22 | TMS TMS 59 | VCCIO VCCIO

23 TDI TDI 60 GND GND

24 TCK TCK 61 SDI /1040 1040

25 TDO TDO 62 CLK2/I1041 CLK2/1041

26 | VCCA_PLL VCCA_PLL 63 | VCCINT VCCINT

27 | GNDA_PLL GNDA_PLL 64 | CLK3/I042 CLK3/1042

28 | CONF_DONE/IO16 | CONF_DONE/I 016 65 | GND GND

29 1017 1017 66 1043 1043

30 | nCONFIG NCONFIG 67 1044 1044

31 | VCCIO VCCIO 68 1045 1045

32 | GND GND 69 1046 1046

33 MSEL/ 1018 1018 70 1047 1047

34 1019 1019 71 1048 1048

35 1020 1020 72 1049 1049

36 1021 1021 73 1050 1050

37 GND GND 74 1051 1051
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No. | M1CO1NOT100 M1CO1N3T100 No. | M1CO1NOT100 M1CO1N3T100
(AS2E5F1KT100) (AS2E5F1KAT100) (AS2E5F1KT100) (AS2E5F1KAT100)

75 1052 1052 88 VCCINT VCCINT

76 1053 1053 89 1063 1063

77 1054 1054 90 GND GND

78 1055 1055 91 1064 1064

79 GND GND 92 1065 1065

80 | VCCIO VCCIO 93 GND GND

81 1056 1056 94 | VCCIO VCCIO

82 1057 1057 95 1066 1066

83 1058 1058 96 1067 1067

84 1059 1059 97 1068 1068

85 1060 1060 98 1069 1069

86 1061 1061 99 1070 1070

87 1062 1062 100 | 1071 1071

6.2.2 LQFP-144 #3355

# 6-7 LQFP-144 /415 #

No. | M1CO1NOL144 M1CO1N3L144 No. | M1CO1NOL144 M1CO1N3L144
(AS2E5F1KL144) | (AS2E5F1KAL144) (AS2E5F1KL144) | (AS2E5F1KAL144)

1 101 101 22 1018 1018

2 102 102 23 1019 1019

3 103 103 24 1020 1020

4 104 104 25 | VCCIO VCCIO

5 105 105 26 GND GND

6 106 106 27 XOUT XOUT

7 SDO/ 107 107 28 XIN XIN

8 SCLK/ 108 108 29 1021 1021

9 VCCIO VCCIO 30 1022/SCL 1022/SCL

10 GND GND 31 I023/SDA I023/SDA

11 109 109 32 1024 1024

12 1010 1010 33 T™™S T™™S

13 1011 1011 34 TDI TDI

14 1012 1012 35 TCK TCK

15 1013 1013 36 TDO TDO

16 1014 1014 37 VCCA_PLL VCCA_PLL

17 GND GND 38 GNDA_PLL GNDA_PLL

18 CLKO/I015 CLKO/I015 39 CONF_DONE/ 1025 | CONF_DONE/I025

19 VCCINT VCCINT 40 1026 1026

20 CLK1/I1016 CLK1/1016 41 1027 1027
1017 1017 42 1028 1028

21
H

ME
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No. | M1CO1NOL144 M1CO1N3L144 No. | M1CO1NOL 144 M1CO1N3L144
(AS2E5F1KL144) (AS2E5F1KAL144) (AS2E5F1KL144) (AS2E5F1KAL144)

43 | 1029 1029 84 | SDI /1061 1061

44 | 1030 1030 85 | 1062 1062

45 | nCONFIG NCONFIG 86 | 1063 1063

46 | VCCIO VCCIO 87 | 1064 1064

47 | GND GND 88 | 1065 1065

48 | MSEL/ 1031 1031 89 | CLK2/1066 CLK2/1066

49 |1032 1032 90 | VCCINT VCCINT

50 | 1033 1033 91 | CLK3/1067 CLK3/1067

51 | 1034 1034 92 | GND GND

52 | 1035 1035 93 | 1068 1068

53 | 1036 1036 94 | 1069 1069

54 | GND GND 95 | 1070 1070

55 | 1037 1037 96 | 1071 1071

56 | VCCINT VCCINT 97 | 1072 1072

57 | 1038 1038 98 | 1073 1073

58 | 1039 1039 99 | Gnd Gnd

59 | 1040 1040 100 | VCCIO VCCIO

60 1041 1041 101 | 1074 1074

61 1042 1042 102 | 1075 1075

62 | 1043 1043 103 | 1076 1076

63 1044 1044 104 | 1077 1077

64 | VCCIO VCCIO 105 | 1078 1078

65 | GND GND 106 | 1079 1079

66 | 1045 1045 107 | 1080 1080

67 | 1046 1046 108 | 1081 1081

68 | 1047 1047 109 | 1082 1082

69 | 1048 1048 110 | 1083 1083

70 | 1049 1049 111 | 1084 1084

71 | 1050 1050 112 | 1085 1085

72 | 1051 1051 113 | 1086 1086

73 1052 1052 114 | 1087 1087

74 1053 1053 115 | GND GND

75 | 1054 1054 116 | VCCIO VCCIO

76 | 1055 1055 117 | 1088 1088

77 | 1056 1056 118 | 1089 1089

78 I057 057 119 | 1090 1090

79 | 1058 1058 120 | 1091 1091

80 | 1059 1059 121 | 1092 1092

81 | SCON/ 1060 1060 122 | 1093 1093

82 | VCCIO VCCIO 123 | 1094 1094

83 | GND GND 124 | 1095 1095
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No. | M1CO1NOL144 M1CO1N3L144 No. | M1CO1NOL144 M1CO1N3L144
(AS2E5F1KL144) | (AS2E5F1KAL144) (AS2E5F1KL144) | (AS2E5F1KAL144)
125 | 1096 1096 135 | GND GND
126 | VCCINT VCCINT 136 | VCCIO VCCIO
127 | 1097 1097 137 | 10104 10104
128 | GND GND 138 | 10105 10105
129 | 1098 1098 139 | 10106 10106
130 | 1099 1099 140 | 10107 10107
131 | 10100 10100 141 | 10108 10108
132 | 10101 10101 142 | 10109 10109
133 | 10102 10102 143 | 10110 10110
134 | 10103 10103 144 | 10111 10111
6.2.3 QFN-68 33 3| 5 %&
# 6-8 QFN-68 /15
No. | QFN68 No. | QFN68
1 101 26 |l1014
2 102 27 |1015
3 103 28 | VCCINT
4 104 29 |1016
5 105 30 |1017
6 106 31 |1018
7 VCCIOO0 32 |VvccClo3
8 107 33 |1019
9 VCCINT 34 |1020
10 | 108 35 |1021
11 | vcclol 36 |1022
12 | XOUT 37 |1023
13 | XIN 38 | VCCIO4
14 | TMS 39 |[1024
15 | TDI 40 | 1025
16 | TCK 41 | 1026
17 | TDO 42 | VCCINT
18 | VCCA PLL 43 | 1027
19 | GNDA_PLL 44 | 1028
20 |109 45 | 1029
21 |[1010 46 | 1030
22 |1011 47 | VCCIO5
23 | vCcclo2 48 | 1031
24 |[1012 49 | 1032
25 |[1013 50 |1033
http: //www.hercules-micro.com 107
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No. | QFNG8 No. | QFN68
51 | 1034 60 | VCCINT
52 | 1035 61 | 1042

53 | 1036 62 | 1043

54 | 1037 63 | 1044

55 | VCCIO6 64 | VCCIO7
56 | 1038 65 | 1045

57 | 1039 66 | 1046

58 | 1040 67 | 1047

59 | 1041 68 | 1048

EE:

o S EYELERT IO ERIME, (R0 S I E R R E . 5| | SDO /107, SDO ZBIME, #H
E10, TREERHE 10 B,

= W Flash i) HME-M1 % MSEL, Itk#stt R AS i, %A PS i,

» 12C 1 SCL fi1 SDA K e M e (1) 5| B K, 5] JIER A8 10, ZEHE 1’C, I 3.14.3.
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6.3 HEFER

6.3.1 LQFP144 338

D A 02
D1/ 01
oo | [ | o
Fier | _HRRARHRAARERAANRRARRRAARAERAANS
1= © O ﬁlgo
= 7 4 9 =
= ‘ CJME = GAGE | PLANE
g Capithl Microslectronics E 7
= = E1| E Eﬁ#} o
. Ezl a B
= = _Jls
= = I
= A [EA 03 L1
3= O 73 SECTION A-A
HHHHHHHHHHHHHHHE}?HHHHHHHHHHHHHHH 0
37 ! 72
b A\ A\
1] ‘ , A ot
A ~ Jf e O e g At — A
= BICE ~ T T=ISEATING PLANE .
b1 A\ ‘
WITH PLATING
SECTION B-B
BASE METAL
Svmbol Dimension in mm
ymbo Min | Nom | Max
A — | — 1 1.60
Al 005 | — | —
,C,
A> 135 1140|145 /1\ TO BE DETERMINED AT SEATING PLANE
b 017 | 022 | 027 /2\ DIMENSION D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION
bl 020 REF D1 AND E1 ARE MAXIMUM PLASTIC BODY SIZE DIMENSION
c 012]  ]0.20 INCLUDING MOLD MISMATCH.
cl 0.13 REF A DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION
D 21.85|22.00(22.15 DAMBAR CAN NOT BE LOCATED ON THE LOWER RADIUS
D1 [19.90/20.00/20.10 OR THE FOOT.
E 21.85/22.00|22.15 /A\ EXACT SHAPE OF EACH CORNER IS OPTIONAL.
E1l 19.90(20.00(20.10
€] 0.50 BSC A THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD
L 0.45 | 0.60 | 0.75 BETWEEN 0.10 mm AND 0.25 mm FROM THE LEAD TIP.
L1 1.00 REF 6\ Al IS DEFINED AS THE DISTANCE FROM THE SEATING
R 0.15 REF PLANE
R1 0.15 REF CONTROLLING DIMENSION : MILLIMETER.
S 0.19 REF TO THE LOWEST POINT OF THE PACKAGE BODY.
8 0° [35°] 7°
o1 7° REF REFERENCE DOCUMENT : JEDEC MS - 026 , BFB
02 12° REF
63 12° REF

A 6-1 TQFP-144 #H/%
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6.3.2 TQFP100 3%

DA 92 (4x)
D12 o1
PIN 1
10 /A
IDENTI 76
FIER | @annaAnEAARn AR EARRnIAnE]
1= o O |15
1 GQCMVE -
= - = GAGE | PLANE
=== Cagjital Microslectronics o /
= = E1| E P ;
= =2 A B 0
= = _lis
= = bt
= = 03 L1
25 O =51 (4x)
R REA R AR LA R IR RN AR R v SECTION A-A
26 5
0 b A\ A
SE/EJIE[ALLA—A \
AI A | o L SEATING PLANE ¢ cl
A16. e ~Gcced WITH PLATINGA\ ) A
bl A\
BASE METAL
SECTION B-B
Svmbol Dimension in mm
ymbo Min | Nom | Max
A — | — 120
Al 005 | — | 015
A2 095 | 1.00 | 1.05
b 0.17 | 0.22 | 0.27 /1\ TO BE DETERMINED AT SEATING PLANE
bl 0.17 | 0.20 | 0.23 DIMENSION D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION
(o} 0.09 —_— 0.20 D1 AND E1 ARE MAXIMUM PLASTIC BODY SIZE DIMENSION
cl 0.09 | — | 0.16
/5\ INCLUDING MOLD MISMATCH.
D 16.00 BSC DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION
D1 14.00 BSC
= 16.00 BSC A\ _II?ﬁg:ngTCAN NOT BE LOCATED ON THE LOWER RADIUS OR
El 14.00 BSC '
0.50 BSC
? 045 | 060 | 0.75 /A\  EXACT SHAPE OF EACH CORNER IS OPTIONAL.
: : : THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD
L1 0.15 REF A
R 008 | — [ — BETWEEN 0.10 mm AND 0.25 mm FROM THE LEAD TIP.
R1 008 | — | 0.20
S 0.20 _ _ A Al IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE
) L B A 5\ CONTROLLING DIMENSION : MILLIMETER.
1 0 | — | — TO THE LOWEST POINT OF THE PACKAGE BODY.
02 11° | 12° | 13°
03 11° 12° 13° A REFERENCE DOCUMENT : JEDEC MS - 026, BFB
cce 0.08 A\

SPECIAL CHARACTERISTICS C CLASS: ccc

/& 6-2 LQFP-100 #/%

http: //www.hercules-micro.com
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6.3.3 QFN68 H K%

ZIeeelel _
ZXQoooC D 2
< \
o e N o O o O o .
o\-mun IDENTIFY:Loser Mork
DETAIL : "B”
W) i
K L
P = o [Poo@[CTAE
7 [ddd@|C]
2X|O|ooolc /
— =

(-

»” ”
DETAIL A
Dimension in mm
Symbol [N T NoM MAX
A 0.80 | 0.85 | 0.90
Al 0.00 | 0.02 | 0.05
A3 0.20 REF
b | 0.15 | 020 [0.25
= [@lw®clae) [ °/€ | 790 | 800 |8.10
= D2 | 565 | 5.80 | 5.95
S E2 | 565 | 580 | 595
= e 0.40 BSC
g L 0.30 | 0.40 [ 0.50
d R o075 ——— | ———
-3 & K 020 | ——— | ———
b= aaa 0.10
S bbb 0.07
N ccec 0.10
b5 E ddd 0.05
. (’ = \ cee 0.08
”m_nmm_mjnnnnhnrn /\.,A.. il 2.10
_lsl__ NOTE:
D2
STOICIAS 1. CONTROLLING DIMENSION : MILLIMETER
A& 6-3 QFN68 #/%
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7 ARILE

Hercules Microelectronics 7 & T B 0] DIMEFF K& #H7E HME-ML it A b 8] 55 (@ s B Fh s 1. FPGA
Bt Fr A3 software ¥t

Hercules Microelectronics [ Fuxi Integrated Design Environment (IDE) 3 #f 4= # Hercules
Microelectronics /A& [t F,  BEBE LN synthesis. mapper. placement. routing. bitgen . simulation
SEAIRFER) FPGA ¥Eit. 2% =5 EDA T E: Leondaro Spectrum F1 Modelsim.

Fuxi 1% Keil-C ] Hercules Microelectronics ] AGDI #1, #ARBAFIT & % 7] AE Keil-C S ¥ FI7E
£ 8051firmware. HME-M1 ) MSS R )7 LIk (OCDS) PEfERE HBIA M AR 8051 F2FF
FL5E, 52 IL"HME-M1 8051 iR FM .

B Keil-C kT B, MFT 8051 4wfe. 4k, MiR%. F£EH, iH2ME http//www.keil.com/c51.

HAEl, AERHEE =R BRI R R R I1E45 34 support@hercules-micro.com.

MSS ] OCDS ik 0 5 FPGA JLH A —/ JTAG # . Hercules Microelectronics #2E 1K)~ &k H 25 Fll
WA T H B3R HEEE MSS [ OCDS 5 FPGA ] JTAG, {HH EAAE R fd A .
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8 B iEr

8.1 HME-M1 &%= 5%

HET, HME-M1 R56 8 AN /=l A HAh T RiFELR hercules-micro. VEAIHAIES LK 8-1.

Z# 8-1 HME-M1 EF/ =8 5%

Index Ordering number Packaging Description
1 M1CO1NOL14417(AS2E5F1KL14417) LQFP-144 LQFP-144 without internal flash
2 M1CO1NOL144C7(AS2E5F1KL144C7) LQFP-144 LQFP-144 without internal flash
3 M1CO1N3L14417(AS2ES5F1KAL14417) LQFP-144 LQFP-144 with internal flash
4 M1CO1N3L144C7(AS2E5F1KAL144C7) LQFP-144 LQFP-144 with internal flash
5 M1CO01NOT100I7(AS2E5F1KT10017) TQFP-100 | TQFP-100 without internal flash
6 M1CO1NOT100C7(AS2E5F1KT100C7) TQFP-100 | TQFP-100 without internal flash
7 M1CO1N3T10017(AS2E5F1KAT10017 TQFP-100 | TQFP-100 with internal flash
8 M1CO1N3T100C7(AS2E5F1KT100C7) TQFP-100 | TQFP-100 with internal flash
9 M1CO01N3Q68I7 QFN-68 QFN-68 with internal flash
10 M1CO01N3Q68C7 QFN-68 QFN-68 with internal flash
[}
8.2 F=mfw A LN
JFITAT 77 it A S S R ) E 7 A
Vendor Product Device LUT NVM Package Temperature Speed
Series Type Density | Density Type Range Grade
HME- M1 C 06 N3 L144 C 7
A 8-1 =ia i EHA
7= i R 5
= M1 i &5
e FRA
= C FPGA + SRAM + MCU
BHREE
= 01 1K LUTs
RIS
H @ E http: //www.hercules-micro.com 113
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Without internal SPI-flash
With 4Mb internal SPI-flash

Thin Quad Flat Pack (TQFP)
Low profile quad flat package (LQFP)
Quad Flat No-leadPackage (QFN)

Bikg: (0°C to 85C)
Tk (-40°C to 100°C)

Speed (7 for speed 7, 6 for speed 6, ...)
________ 1 r—————-—
CY S | | NMEER
C: FPGA+SRAM + MCU | | NO: fE SPI-flash
| |N3: 4Mb SPI-flash
;] I I
HME: _
RS )
______ | - — — _—— | L — — —
7 5 Z 5] e HE ——— HEER
Tn_ Sheak T: TQFP BRE%% 7: T
M1 il A5 01: IKWTs . 1arp ¢ Bk (0C to85C) 6: 6%
Q: QFN I: Tok# (-407C to100°C)

H @ E http: //www.hercules-micro.com
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9 Y

]

&4

ALU

Arithmetic-Logic Unit

AS

Active Serial

CCu

Compare Capture Unit

CMS

Control Mux Switch

CPU

Control Processor Unit

DMS

Down Mux Switch

DPRAM

Dual Port RAM

EMB

Embedded Memory Block

IAP

In Application Programming

12C

Inter-IC — a serial interface designed by Philips Semiconductors

ISC

In System Configuration

ISP

In System Programming

ISR

Interrupt Service Routine unit

LSB

Least Significant Bit

MDU

Multiplication-Division Unit

MOVC

Move Program Memory

MOVX

Move External Memory

MSB

Most Significant Bit

MSS

Microcontroller Subsystem

OCDS

On-Chip Debug Support

OClI

On-Chip Instrumentations

PMU

Power Management Unit

PS

Passive Serial

RTC

Real Time Clock

SFR

Special Function Register

SPI

Serial Peripheral Interface

UMS

Up Mux Switch
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