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AL BT 32 MR B 23 [kt ($00 - $1F), FuifF HG Wil A fe bt —#EDs
]

/O PAEZS )45 64 ANHLEAE ) CPU SME IS f7ds, T/C, LA I /O Thfg. VO I
AEAT A REVT IA), o m] ELVE D Edls ek ($20 - $5F) SKjjinl .

AVR XH T HARVARD £5#4: F27AEE B 2600 25 27 WA IR W BRI 18 (Pipeline)
ATV : 4 CPU EHAT —&48 2 IFIN, 3t LT &84 XMAde &4
A 0] AFE— NI o2 I

AEGT R R A 484 rT ALV ) 1K 28 10] . B ) AVR 84800 16 fik. &
AT A AL 4% 16 frEl 32 AR 4

MPATRWTR TR I, R REAE AR . HEAR A Tl £ SRAM 2,

FSTHET1 I



AT90S2313

HERR /N B2 SRAM RCR KR JH P iz AL IR L w1an 1k SP. SP I EEE 1) 8
P HEMARET
AVR Z5i ) (1 A7 25 [ LR

&5 W
Program Memory Data Memory
$000 32 Gen. Purpose $00
Working Registers | g1F
$20
64 1/0 Registers
Program Flash
(1K x 16) $5F
$60
SRAM
% (128 x8)

$DF

$3FF
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$00 $20
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$02 $22
$3D $5D
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$3F $5F

F N SRAM
$60
$61
$62
$DD
$DE
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0
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Data Space
31 20 19 16 $00
OP Rr/Rd
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Hrw R BB () T4k
A 13
Data Space
15 0
Y OR Z - REGISTER
A\
15 10 6 5 0
OP n | a |
B A T4t
A 14
Data Space
15 0
X, Y OR Z - REGISTER |7
e TR ) 4 ) -k
K 15
Data Space
15 0
_>| X, Y OR Z - REGISTER
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$DF
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W JE R AR () e Tk
K 16
Data Space
$00
15 0
"ﬂ X, Y OR Z - REGISTER
(H)
$DF
£ LPM 54 F L E %
K 17
PROGRAM MEMORY
$000
15 10
Z-REGISTER |
N N
$3FF
AR F S, 1IMP #1 ICALL
A 18
PROGRAM MEMORY
$000
15 0
| Z - REGISTER
$3FF
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FEXTFERF 34k, RIMP 1 RCALL
& 19

PROGRAM MEMORY

$000

| PC

$3FF

W AT R RIHR @ $AT I

XA R A AT R A AT 1) I8
AVR CPU H RGN BH O BRAN . LI B e A5 AR LRk
Kl 20 #6817 H HARVARD £S5 se T IIFATHURRIFRAT, LA PRSE U 1) 25 4745 SCPF IR A
o XA NEARR, IXF) IMIPS/MHz, it RIIMEMLL, ThRE/MBILL, Thig/ThRELL it
IR
Bl 20 JHATHUR SHRAPAT
T1 T2 T3 T4

I
1st Instruction Fetch —
1st Instruction Execute :
2nd Instruction Fetch :
2nd Instruction Execute I
3rd Instruction Fetch |

1

1

1

3rd Instruction Execute
4th Instruction Fetch

B 21 BRI 25 A7 SCPF NI o A5 NI BREIYIEL, ALU AT DAJR] IS 6 YA 25 17 d 1
VERCIEATHR AT, IR S RAE RN B P i) e s P&

&l 21 FLl ALU #2145

T1 T2 T3 T4
1 1 1 1

System Clock @ {I \ )I \ / \ / \

1
Total Execution Time —— >
Register Operands Fetch < >
ALU Operation Execute < >

Result Write Back

| |

! !

1 1
I I I I
1 1 1 1
TN\ / T T T
I I I I
| /N | | |
: 1 1 1
I I I
I I I
1 I I

1
—

120037171
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Kl 22 F N SRAM i in) J& 1
T2

T1 T3 4

systemClock@ __/  \__ /  \~__/ \___/ \___

Address : Prev. Address  'X  Address ' !
Data —— ~ D I = o
WR __ L/ \ | _|3
oata — ———> : or
RD y \ E _| ¢
/0 W77
F 1 AT90S2313 ] /O =[]
ikl (16 JEHD ki Dt
$3F($5F) SREG NN A
$3D($5D) SPL HERRIREHIR T
$3B($5B) GIMSK A T B 2T A A
$3A($5A) GIFR W WA S A A
$39($59) TIMSK T/C Dl 55 47 4
$38($58) TIFR T/C HFbibr i 27 47 %
$35($55) MCUCR MCU #5175 7 4%
$33($53) TCCRO T/CO ¥2 75 A7 7%
$32(852) TCNTO T/CO (8 fi7)
$2F($4F) TCCRIA T/C1 ¥ 7 fE 4% A
$2E($4E) TCCRI1B T/C1 ¥4 %5 {74+ B
$2D($4D) TCNTIH T/C1 =1
$2C($40C) TCNTIL T/C1 KT
$2B(34B) OCRIAH K ) LU A A7 2 e
$2A(84A) OCRIAL K ) LU A A7 BRI 7
$25(845) ICR1H T/C1 NI A AE A a7
$24($44) ICRIL T/C1 i N $E %5 A7 219
$21(841) WDTCR B GIEAAAS
$1E($3E) EEAR EEPROM Hiuhl 75 £7 %%
$1D($3D) EEDR EEPROM %4 %5 17
$1C($30) EECR EEPROM ¥ il 75 47 %
$18($38) PORTB B L 5ds 5 £ 4
$17($37) DDRB B U 7 17 25 A7 4
$16($36) PINB B HA G
$12($32) PORTD D U 2 7 4%
$11($31) DDRD D VU J5 1) 25 A7 4
$10($30) PIND D A5G|
$0C($20) UDR UART 045 75 47 2%
$0B($2B) USR UART RE& A7 85
$O0A($2A) UCR UART 5§l 75 £7- 4%




AT90S2313

$09($29) UBRR UART P 4R 25 (7 4
$08($28) ACSR B, LA A2 ) BOIRES T AP 4

AVR2313 [T /O RIAMHAMUCELE /O 258, IN Al OUT 454 HIRV5 A 1) 170
HE, PARAE 32 AT FH 2547 2% 2 I ARS8 « Ml 4 $00-$1F [ /O 25 A7 %A Al H SBI Al CBI
B4 TS0, 1f SIBC A1 SIBS W SRAS B AN B A 55 . 44 H] IN A1 OUT $5 4

HuhEAZ0AES00-$3F 2 [7]. W ZLS SRAM —FEUGI0) VO 54745, JUIAH N Huhk2n 1-$20.

TEARSRI T VO Zi /75 1) SRAM Hihk S 1E455 .

N T HIEEAEE, REAHPANS €07, MRAK VO FAAMUANE .
—LOARSHR B ERR LS “17 SRS . CBI AT SBI $54 WH U & A7 AR AL,

2RE “17, RIS RIXEERREAL . CBI Al SBI 54 U X$00-$1F 4544

VO ZHAFA NG ME P ) 25 A7 A A0 fa SL R N4 o

REF S SREG (Status Register)

BIT 7 6 5 4 3 2 1 0

$3Fssp) [ 1 | T | H | S v N Z C
/5 R'W RW RW RW RW RW RW RW

LN 0 0 0 0 0 0 0 0

S VA RRL g o R ol T 1 L T Bt R 1 RV vl o o O (1 B2 RO Y o= < [ 7 N7 2
Moh kRS B S, AL AW TAEEMNGE, RETIIEAHAT)E B 7.

T: fr¥ NFHE

P ¥ NFe4 BLD 1 BST AIA T /E4 Hiekdsithl . BST %228 58 L2 T, ifi
BLD 8 T # D12 35 fF 4 1 A7 o

H: FhnbrEAL

S: fF54L

BUEN 5 V7

V. RS % HAREAL

N: fbRENr

Z: FFrEAL

C: FHAIFrEAL

RS FFALBAEREN P W FE b Wi HEAS B S AT AR R T B o 3 I T AE i 3P 5E B

HERTRET SP
BIT 7 6 5 4 3 2 1 0
$3D ($5D) | SP7 | SP6 | SP5s | SP4 | SP3 | SP2 | SP1 | SPO
5 RW RW RW RW RW RW RW RW
ZIpalie) 0 0 0 0 0 0 0 0

HERCFREHR AL T SRAM [ RR UK I EAL o AR 22 1) A 207 E A HY o Kol W A e 2 T S
o FREF DRI A TS60 MMk, B PUSH $RAHEEWE AARIT, HEMAREFE—, M4
P R BT Ny, FREDRIE . T POP 454, HERFEEHREIN—, 1/ RET 2 RETI
R EI,  FEEHRE =

AL A W A 2
AT90S2313 5 10 MWl . AEAS TR Wi AE RE e 25 [ # A — AN TR T 1) & BT 1 v

F1470371 71
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HAAA A CAERES . SfREAr EAL, H T WEA RN, PR LUk,

SR ALIE, R I s A B A 3 SO RAL R Wi & sese i PR L 2. 1

o B 1) R R A TR R T R A e g, BTEL, RESET HA SR ILsE 4.

xK2 AT

I 5 T2 )7 Mkt K E X

1 $000 RESET BEARE R, R EARE T B AL

2 $001 INTO SRR 0

3 $002 INT1 HhEBTT 1

4 $003 TIMER1 CAPT1 T/C1 M4 F1F

5 $003 TIMER1 COMP1 T/C1 L3 UL

6 $004 TIMER1 OVF1 T/C1 i

7 $005 TIMERO OVF0 T/CO i tH

8 $006 UART, RX UART #2045 1

9 $007 UART, UDRE UART #ifs a7 fr-d

10 $008 UART, TX UART KI%4E R

11 $00A ANA COMP PR g
T B T ) S Mkl B SRR ) VR R
Hahk ST s TR
$000 RIMP RESET . AL
$001 RIMP EXT INTO ; IRQO
$002 RIMP EXT INTI ; IRQ1
$003 RIMP TIM_CAPTI s T1 e
$004 RIMP TIM_COMPI ; T1 LRARULHCE
$005 RIMP TIM_OVFI ;s T1 ¥
$006 RIMP TIM_OVFO0 s TO ¥
$007 RIMP UART RXC ; UART £t o)
$008 RIMP UART DRE ; UART $ffi =
$009 RIMP UART_TXC ; UART Ri%4EHR
$00a RIMP ANA COMP s AU LG
$00b MAIN: LDI R16, LOW(REMEND) s EREF IR
$00c ouT SPL, R16
$00d <fr4> XXX
BALIE

AT90S2313 11 3 NN ALY:

o FHEfA, MHEHEINT ERTTR Vg I MCU 8147,

® IS AL. M/RESET 51 EFEH- P IS S0ns I MCU & A7,

® HIMEN. HIMENIEN S MCU Z17.

SRR, P 0 VO FAFas B B A WIIRME, 27 M HBHES000 FHaGHT. $000 Hitikrh
JBCE R A 408 RIMP—AHXNT kA 45 2 — ki B AL AL BIRE o #5827 A AN 75 v
D B i ke T O R R AR . [ 23 A S B AR . R 3 e T EAT
I} P T S50

EARYIE: AN
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B 23 RATIEH

vee Poweé—i%r:mReset POR
ﬁl] 100-500K
RESET Reset Circuit T N s aQ
—I_/E
Watchdog E
Timer % FSTRT
i g
RC(?S_S%H:;(O[ > 14-Stage Ripple Counter Y G |—— INTERNAL RESET
Q0 Q8 Q13
TTTTTTTTTTTTT
£R3 HBBH (Vee=50V)
rre 2K WOME | BME | ROGE | R
Vior" AR CETD 1.0 1.4 1.8 v
SRR CRFE 0.4 0.6 0.8 \%
Vest AT T PR - - 0.85V¢ A"
trour SALGEIR AN, FSTRT A4k 11 16 21 ms
trour SALGEIR Y], FSTRT CL4ife 1.0 1.1 12 ms

Ve LERARRIE IR T Vegr, LR MAS L.
F AT DA% SR i 355 S S IR A PR L6 SR Zhif 1] JH IR IR)3E H (0 WDT e R EoR
TR 4o BV & IRS TARERAT R, RARS IR 2L 1 K SR

&4 G s A

FSTRT B HEHE (Vee=5V) WDT J& #3 %
IR 1.1ms 1K

A e 16.0ms 16K
LEEA

HEA (POR) fRUFARAFAE LR IERIE A . Wil 23 Fros, &1 150 38 88— Py 6
SEI 3%, e I 2R ORIE MCU G TLE Ve B Vipor Hid 77— a2 J5 4 )3 8. 7 T FLASH
W1 FSTRT #5220 g2 )5 ol LA MCU DU R (IR [R1EE STy, S P AdEH] T Bl i 3 i B
e AR REE B (4R 7 o
WU E T WS SN T 298 115, /RESET W LAY Ve HARAE, B2 4M%E ERrii .
WERAEIN E Ve MR LRFF/RESET MG, WA DAE A EIH . 1] 2 FH Kl 25,

B 24 MCU i#25l, /RESET 5 Vi #Hi%E

I
A~ Veor
1
1
|
“A~* Vrst
I

VCC

RESET

TIME-OUT < loyr ——>

INTERNAL
RESET

F16T1H71 1T
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B 25 MCU Ji3), /RESET H4 45

I
AV
vCe J POT

| |
1 1
1 )
~/ VRST
RESET ' !
1
| I
! |
1 1
TIME-OUT i e tour —>
| \
1 1
1 1
1 1
1 1
INTERNAL I
RESET ____ | '
AR E AL

AN EAT HAMINF/RESET 51 =2k . KT 50ns A ko is it i 2 AL, it
IR ASRECRUE PTSE A o MAMIIE SR BB TTBRAL R Vegr CEFHED B, trour ZERS
JMITUG . 285, MCU B3,

B 26 TAEBAMRISMES AL

VCC
RESET !
\J
1
|
e trour ————>
TIME-OUT :
1
1
1
:
INTERNAL
RESET I
FIIREAL

TV E R S N, K 1A XTAL IR ALKl ZERK e R BERY, EIN g I
BITUERT trour ICEL
B 27 AR AT IR AL

VCC

RESET

—>! l«— 1 XTAL Cycle
WDT

TIME-OUT I'l

RESET
TIME-OUT

[}

[

[}

[l

| e—— trour —>
|

I

1

]

INTERNAL
RESET

FE17H 71T
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T ab 2

AT90S2313 4 2 NH I B ez 1) 25 A7 2% GIMSK—38 ] 7 i e 25 47 28 A1 TIMSK—T/C
W7 e i A A7 485 o

—ANh RS, AR IETEREST 1 RS %, SR ekrh TR, F Py DALE P i R
X1 EAL, AIFFCH . $47 RETI 5 1T E 8 &AL,

ST R ] DR S A RS Clnfdi i EE AR 1 5 T/CL EAHUCED 3K b,
AR A G T W bR SR EAL . 4 R WrAR SR B i A A AR A AR, WRR AR AT AR
FURAESGA BN

R P B AR 1) S T 1) R AR A TR R TR I, AR RO Y ) T AR A
e AR A B T DUR S S 17 RiERR.

Y ANFEE R W R RS, WA R AR <0, Wb bR A R, JE—
BRI HAT, B RS R .

WA R PR ERE . WA WA S AT, BER 1 EA. RGN &
i T OL S AR T W

W AN PR W TP W AR AT, R B A e WP S, TR WA RI R E

HENPIORTE H P TIN MCU Ao H BN R Bk SRS A7 AS, MURT A PR

18 F P i B BT R a8 —GIMSK

BIT 7 6 5 4 3 2 | 0
$3BS$5B) | INTL | INTO | - | - | - | - ] | -
BB R/W R/W R R R R R R
WIaAE 0 0 0 0 0 0 0 0
f75...0: fREE

INT1: SMEEABT 1 3ERAERE

2 INTO A1 Y #RA4 “17 I, AMERS I Wrflige . MCU i FH#xH) % /748 (MCUCR) i)
Wk FIAL 1/0 (ISC1L A1 ISC10) & K 1 a2 BT g2 T REus iy, i 24K
HLSPrbr o BT g e SRS, TR T ml 7=

INTO: SN 0 3 RAERE

2 INTO A1 T AR “17 I, AMESIEIPWrliGe. MCU i@ % /-4 (MCUCR) )
WSl PE A2 1/0 (ISCOT A1 ISC00) & X 0 J& LAy Wk 2 R B b ik, s 21k
HLSPribr o BT g e SO B, TR T m 7=

8 H Wb & & 78— GIFR

BIT 7 6 5 4 3 2 | 0
$3AG5A) [INTFL [INTFO | - [ - [ - [ - T - [ -
S RW  RW R R R R R R
WIUHAE 0 0 0 0 0 0 0 0
7 5...0: 1R

INTF1: 4R BibRE 1

2 INT1 B WA FEpR P WHESRE, INTFL AL (“17). Wi SREG H1) 1 & GIMSK
B INT1 #R “17, W) MCU #4830 b Wb ik 8002, TP R AT IS, b S8R . 5
Gh, brE AT LUERXE “1” kg

INTFO: AR Bidr 0

2 INTO B A F ok P W R, INTFO BAZ (“17). Wik SREG #1111 & GIMSK

EARYiE: AN
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(1 INTO #24 “17, W MCU H#4Bk%% rp Wrihil$001 . h W BT /S, AR ERER. 5
Ab, ARG LA IS “17 RIEER.

T/C H Wi 5 #i & 728 —TIMSK

BIT 7 6 5 4 3 2 1 0
$39%59) | TOIE1 |OCIE1IA| - | - |TICIE1| - | TOIEO | -
e R/W R/W R R R/W R R/W R
WIhEAE 0 0 0 0 0 0 0 0

5. 4. 2. 0: #H

TOIE1: T/C1 %8 H Wi ik

2 TOIEL A1 L#(K “17 I, T/C1 Wit P Wrflige. 4 T/C1 #ith, B8 TIFR (%) TOV1 {7 &
BEI, HHEBIRE ($005) F5EIFAT .

OCIE1A: T/C1 it LR UL by f

) TOIE1 A1 1 #24 “17 W, Hth e UEreh g . 4 T/C1 UL RC A 42, Bk TIFR
T OCIE1A BT, HWMBIFE ($004) H4047

TICIE1: T/C1 i AHiR Wifae

2 TICIEL A1 1 #82y “17 I, fAHE T kriae. 24 T/C1 MimAGlife F k4 (PD6),
o TIFR [ ICF1 &7, TWilfE ($003) 4447,

TOIEO: T/CO %8 H = W fi ik

24 TOIEO A1 L#f4 “17 I, T/CO it rh Wi, 4 T/CO #ith, BE TIFR (%) TOVO {7 &
BRI, HBIRE ($006) 5FIFAT

T/C Wi % FF8—TIFR

BIT 7 6 5 4 3 2 1 0
$38(858) | Tovlt |OCF1A| - | - [ 1chr1 | - | 1OV | -
W R/W R/W R R R/W R R/W R
WIaE 0 0 0 0 0 0 0 0

5. 4, 20 0: {#¥

TOV1: T/C1 %5t FWrbs &AL

M T/C1 H IS, TOVI AL, HATAH R Wl Re f5 e s = . Iksh, TOVI ] LA
WidE “17 k5%, 24 SREG A7 I. TOIEL 1 TOV1 —[F B AL, W FErs 2407
£ PWM B, 24 T/C1 ££$0000 207204077 I, TOVI BA7.

OCF1A: HitHtb8isE 1A

) T/C1 5 OCRIA MMEILECHS, OCF1A EA7. WAL AR rh Wi ARG %, sl il
W5 “1” k5%, 24 SREG A7 1. OCIEIA 1 OCFIA —[RIEAII;, vh R s 244
1T

ICF1: SRR ENL

M NIE TR AN, ICFL B4, R T/C1 ME & IX B AL 2 47 2% ICR1. AT
FErR RS AR S 2, s R 17 kg #E . 2 SREG H AL 1. TICIE1A F1 ICF1
— A B, TR B AT .

TOV0: T/CO % H H Wrs &AL

) T/CO it i, TOVO EAL. HATH R ol Re 5 A A fE = . Iksh, TOVO ] LA
WidE “17 k5%, 24 SREG A7 I. TOIEO 1 TOVO — [ B AL, W FLr5 24047

SR BT

1971 1T
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AR INTO A1 INT1 51l » N4y, W P Wr{EgE, RIS INTO/INT1 BC & A
B, PWTRRRE SR o B SARAE T AN AR A R T Uik e il ok 7 T B BT
s FRERTEUIREST . X ERE ) MCU $5#] %5 /748 MCUCR € . 4 S NG Tl
Iy, RS, It — B .

F b S

AVR i W I () de /b o 4 AN BEEIY . AEIX 4 ASIERITE], PC (2 N7 ABIARK,
11y SP ik 20 FEXLHFGOL N, hWri ROy DBk, BRBREE 2L 2 AN B
R WrAE A2 IR PATIIRL R 2R, MR 2 IS AT 585 MCU A 23T i
FEIF o

TR IEIIRTT 4 AP AESEIIE], PC RS AR, SREG HUNL T #EA. WAL IR
AR T At i, U AVR ZEIR IR RE Y e, BT 2 BEREPR 2 A RE TR WA
HokL K

MCU # il & 78 —MCUCR

BIT 7 6 5 4 3 2 1 0
$35855] - | - | SE | sm | 1scni1 | 1Sc1o | 1Sco1 | 1SCo0- |
e R R R/W R/W R/W R/W R/W R/W
WIhEAE 0 0 0 0 0 0 0 0

{7 7. 6: %8
SE: {KHR{ERE

44T SLEEP 84, SE WAZIUE A7 A REAE MCU HEAMRIREL . 4 T B ik JE = AME MCU 1E
AR, #9%5 SLEEP $54 HEA ] .
SM: RHRARS
BT FH FIE PRI . SM 2 “0” IR ERS; SM 2 “17 A d s
ISC11, ISC10: =BiRrI#EH 1 467 1 F47 0
EFE INT1 SR a8, W N R FTR:
RSPl 1A

ISC11 ISC10 ik
0 0 N ]
0 1 ENE]
1 0 TR
1 1 T

A A ISCI/ISCLO I, E5EEARIE INT1 GERR GIMSK (1 INT1 A1) , 5Nl B85 AR A LEL K T
ISCO01, ISCO00: WKMo 7 1 FHL 0
IEFE INTO TR ElH Y, a1~ KR

£ 6 b 0 KM

1SCO1 1SC00 ik
0 0 & HLF-
0 1 PR
1 0 R
1 1 LT

E: AR ISCO1/ISCO0 W, TI5GE2E 1 INTO (iR GIMSK [ INTO A7) , & NIATHES R AU E K Ko
INTn 510 HEAPAER AT 2 AR e GRS Wl gg,  WR+—A4> MCU IS 24 1 ikt
Rk . SRR TR bR, P 2R B B S T AT IR 2 4 R .

F2051 7111
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PRERAR

HEANRIRAREA P 402 SE o “17, SRJGHUAT SLEEP 454 . MAERI Wk e MCU. 5¢
BT BIRR S, MCU #4047 SLEEP UG HIFR 4. TERIRIAN, 2472830 & VO WAEIIN
BASER . WRLERIRAEA N R AL, W MCU M RESET [ ($000) AbFF4HisfT.
WER:

* SM g “0” B, SLEEP 8444 MCU #EAWERA . ZEdi R, CPU #1817,
I 5E 28T 52S . B T IR P I BG4k TAE . AN R T3t nT LAMe i MCU. W RN
BN LA 2% rh e i MCU, 4 T 98D DUKE, mT CADIT F A o8 (M ra i . v AT ACSR
) ACD. WIH MCU MK BERAMEE, CPU KZEIHATIR S

A

M SM A “17 i), SLEEP 454Kl MCU #E N i, fEIbAEl R, AN IRIEYR, 1M
SNERHR T SR T I CFEAEREMORTHR N ke TR, NATANBEAL. & 1M AR P
Hilr (INTO AT INT1) 1] LUE MCU fid g5 41 F AR K

A8 AN HL P BT i MCU B 2273 AR P KT Trour FIBSTH], 50 MCU 4R820R ¢
P AR

SE I 88/ 7HE 2R

AT90S2313 N ¥ PHANIE FH e I 2/t Hess . —> 8 A% T/C FI—4> 16 fi7. T/C. T/C MIF—4
10 A7 FR T3040 55 5 ) 28 BUAS TR A3 SRR i el o T/C BE R A P ISP s I %, Al ] AR
S} AR fid KA T R B T e

T/C HIT47 5
B 28 T/C [T A e
CK > 10-BIT T/C PRESCALER
2 g 8 g
L 2
L
'__

To ®
T 0 T—Dc 0 ‘
cs10 CSs00
csM \ cso1
cs12 » Cs02
\ ' '

TIMER/COUNTER1 CLOCK SOURCE TIMER/COUNTERO CLOCK SOUR
TCK1 TCKO

P
»a

4 PRl ik TR S S k. CK/8. CK/64. CK/256 F CK/1024. CK A¥E¥2emlsh, n]
PLESE CK. AN, DA A4S 1R T A

8 {7 T/CO
K 29 & T/CO [RIFER] .

215037111
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B 29 T/CO TAEHEK
T/CO OVER-
FLOW IRQ
B X X >
8|3 el | y © v

TIMER INT. MASK
REGISTER (TIMSK)

A
Y

TIMER INT. FLAG
REGISTER (TIFR)

T/CO CONTROL
REGISTER (TCCRO0)

8-BIT DATA BUS

7

TIMER/COUNTERO

T/C CLK SOURCE

b

RERRE
S
12}

(&}

CS01
CS00

CONTROL «—CK

LOGIC

A
Y
A

(TCNTO)

<€«— TO

A

T/CO [k PLEFE CKL T CK sRANE S AN . NS LLH T/CO #2555 2547 2%
TCCRO K45 1H'& . TIFR JPIRASFRETFSS, TCCRO M#HI% 154, 1 TIMSK 4 T/CO

F v T i o

9 T/CO HAMBIEME S IKBINT, A T ORUE CPU XME S IMIEMREE, ZHURUESMEIE 5%
HI () 2200 A CPU IR . MCU £ N# CPU IR L THAT X AR5 5 HEAT KA o

FEART T B AE T, T/ICO
WG RE e, Wik

T/CO # & 728 —TCCRO

HA 3 B MRS BE s s AR TR A, T/CO HF

BIT 7 6 5 4 3 2 1 0
$33853)1 - | - [ - | - | - ] cso2 | cso1 | csoo |
W R R R R R R/W R/W R/W
WIHAAE 0 0 0 0 0 0 0 0
7 7...3: %8
CS02. CSO01. CS00: M4k
F 7T T/CO Fsr k£
CS02 CS01 CS00 Hiik

0 0 0 51k

0 0 1 CK

0 1 0 CK/8

0 1 1 CK/64

1 0 0 CK/256

1 0 1 CK/1024

1 1 0 ARSI TO, R B

1 1 1 ANERS || TO, FHUT
2 T/CO AN S TO BXEhIE, B PD4 (TO) FCE Ak, &M EAE 5280 AEE AT LA
T E s R AEAN AR o Xt P A T — AN A 0 T vk

ﬂ%ZZJ\/\
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T/CO—TCNTO
BIT 7 6 5 4 3 2 1 0
$32(%52) | MSB | | | | | | | LSB
W5 R/W R/W R/W R/W R/W R/W R/W R/W
WA 0 0 0 0 0 0 0 0

T/CO s w] ABHAT R/ B U5 il 1) Bt Heas. REAI BN, T/CO miax/ES A M{E AL F
) b4

16 fi£ T/C1

K 30 4 T/C1 AER] .
B30 T/Cl TAEHER

T/C1 OVER- T/C1 COMPARE T/C1INPUT
FLOW IRQ MATCH IRQ CAPTURE IRQ

1
>
A A
(] i . o <
2 g5 8| & 3|5 gl |8
< elgl [ [el el [ Bl8l | 18] [®] | \ 4 \ 4
'<TZ > TIMER INT. MASK TIMER INT. FLAG T/C1 CONTROL T/C1 CONTROL
E‘ > REGISTER (TIMSK) REGISTER (TIFR) REGISTER A (TCCR1A) REGISTER B (TCCR1B)
9 HEERRBEE slal | 12]3]52
el8 s 3|5 e
15 8 7 0 YYVY I Al YY YVYVYY
T
<« T/C1INPUT CAPTURE REGISTER (ICR1 j«— CK
- = | (ICR) CONTROL
k LOGIC T
CAPTURE
TRIGGER | A A
15 8 7 0 T/C CLEAR
| T/C CLOCK SOURCE
<« > TIMER/COUNTER1 (TCNT1 ——
- = ( ) UP/BOWN
15 8Y7 0
16 BIT COMPARATOR
A
15 8|7 0
<« P TIMER/COUNTER1 OUTPUT COMPARE REGISTER
1
\ 4

T/C1 B a] LUE$E CK. T3 0t CK sRAMB 5 I A . 54METT L T/C1 #2875 /74
TCCRIB KA1 TIFR AAREFFE TS, 11 TIMSK #24H] T/C1 1 v W bt iz o

2 T/CO HAMBINAME SIS, THHE CPU XS 5 HIEMIRAE, BEARUFANE 5 5
Hef i) 22 /b4 —A~ CPU W8 H]. MCU 7ENE CPU 81K E A0 AM A5 5 04T KA
AR SAAE T, T/ICT BAT o MR RN SRS BE RS A e S T g, T/CL HE
WG TG DRE, vk

FIF o LU 5 748 OCRIA AENEEEYS, T/C1 ibnl LISz H LU I ThAg . ILIhAE o ds
FCASC UL TC ISV B T B A s LR T 1 s LR sl I AEE—FD

T/C1 & nf LLHIAE 8, 9 B 10 £ 1) PWM Wil &% . {EUbiR, THEE A OCRI % A7 a4 FHAE

F23h 7111
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TCARVETHLI TR ORI PWM
MEINFE P S  ICP RAFN RN, T/CL R Bl AL B NP2 55 47 9% ICR1. 43
PEACE B TCCRIB #5Hilo IeAh, BULLAR 25 v LB D il R S Al #2 . ICP 5124
LK 31,

B 31 ICP 5| EE P

ICP
NOISE CANCELER

Y.

EDGE SELECT — ICF1

ICNCA ICES1
ACIC
ACO

ACIC: COMPARATOR IC ENABLE
ACO: COMPARATOR OUTPUT

TR FE R D BE AT R, WA R (S S HEEAT 4 CRFE. R Y 4 ASREHEHEFHEER, 42
fih A LR & o
T/C1 # #5788 A—TCCRIA

BIT 7 6 5 4 3 2 | 0
$2F($4F) | comialr | comia0 | - | - | - | - | pwmn | pwMmi0 |
S = R/W R/W R R R R R/W R/W
WIaAE 0 0 0 0 0 0 0 0

fi5..2: fREE

COMI1A1, COM1AO0: tEEHIHHER, A 1710
COMIA1 #1 COMI1AOQ #E T/C1 B LA VUL & A= s th o I B4 o X L8 /5 0K 5 e
i OC1-farHH ELAES I 1 (PB3). IXJE VO LIRS —Ihfg, AHR I mdsibilf ZEh “1”
DM AL B O i . AR E LR 8.

*®8 i1 Bk

COM1A1 COM1A0 i
0 0 T/C1 55 OC1 W It
0 1 OC]1 %y A8
1 0 kR OCl1
1 1 ‘AL OC1

PWM11, PWM10: PWM &%
#£9 PWM Bk

PWMI11 PWM10 i
0 0 T/C1 [F) PWM #:4E 5%
0 1 T/C1 4 8 2 PWM
1 0 T/C1 4 9 7 PWM
1 1 T/C1 4 10 {7 PWM

T/C1 ##|% 7% B—TCCR1B

BIT 7 6 5 4 3 2 1 0
$2E($4E) |ICNC1 | ICES1 | - | - | crc1 | crc2 | csu | cs10 |
BE R/W R/W R R R/W R/W R/W R/W
WIaAE 0 0 0 0 0 0 0 0

7. 5. 4: fRHE

ICNC1: AR IEIEE (4 e
ICNC1 &3 BINFHEAE ICP-H NHHEL 51 R 28— b R a4 ICNC1 A

F24 5137111
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“17 I, ICP {55 23T 4 YOESERAE, WA 4 AR M NP bn E A4 EAL
KAERE N XTAL B4
ICES1: AR 1 UWhik#

2 ICES1 A7k “0” I, T/C1 [REAE ICP 511K BEvE AR AL 128 2 m A il P2 25 A7 4% ICR 1,
7 ICES1 £ 24 “17, W T/C1 (EAE ICP 5] JE (1) - T d5 A% ) ICR 1,

CTC1: HWERILELHHER T/C1

CTCI 4 “17 I, LB A ULECEH{E RS, T/CLBEAN 0. # CTCL &y “07, U T/CI
W IE G K A2 LU VCEC 52 -1 P2 DI S ARSI & 2B R DI & A 2 JE i — A
CPU W%l MO 52 I8 IR T340 G R (WA [P 5 R L Th e AR R I ST Aich 1,
A WASUCHC A7 28 AE B BN C I, 2 I8 10805 08«

]c2]|C-1|C|0]|1]...

MRS AR 8 I, A I 2% 1c A7 =Q o «

...]Cc-2,C-2,C-2,C-2,C-2,C-2,C-2,C-2 | C-1, C-1, C-1, C-1, C-1, C-1,C-1,C-1 | C, 0,0,0,0,0,0,0 ...
£ PWM AR, XU B TER

CS12. CS11. CS10: HfBhik#k

£ 10 T/C1 WAkt

CS12 CS11 CS10 iR
0 0 0 51k
0 0 1 CK
0 1 0 CK/8
0 1 1 CK/64
1 0 0 CK/256
1 0 1 CK/1024
1 1 0 ANER G T, TRy
1 1 1 AME I T, TR

9 T/CL AN M T1 9k, B PDS (T1) BCE AT, BRGS0 FERT L
P R AN AR o XA L B T AN AR ) U ik

T/C1—TCNT1H 1 TCNT1L

BIT 15 14 13 12 11 10 9 8
$2D($4D) [ MSB
$2C($4C) LSB
7 6 5 4 3 2 1 0
e RW RW RW RW RW RW RW RW
RRW RW RW RW RW RW RW RW
W 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

I 16 fr T Aras L5 7 T/CL PME. 4 CPU Vi MIXPIAN ZFAE28 I, 8 T ORAIE 7 1 R 40
REB RN 1325, EH B A 8 ALIIGI %5 478 TEMP, JLai{7#s Ui OCRIA 1 ICR1 )
It B 2o 0 S AR A b R A U ) 2 A7 A I A ZE B TEMP, IR ARG Y (1 I
i 75 B OGP T AT BE BT 1 H A
® 5 TCNTI:
4 CPU 5 TCNTIH i, ¥4 EfE TEMP #4785, 24 CPU S{L ¥ TCNTIL
N, S 2 TEMP % —IF 5N TCNT1. Bk, 745 TCNT1 (16 £7) I, &
SEEE TCNT1H,
® | TCNTI:
%4 CPU 32X TCNTIL I}, TCNTIL I #iL A CPU, [FN, TCNTIH KX A\ TEMP

F2551 7111
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AP, 5% CPU #2HL TCNTIH I, TEMP " %dEEAN CPU. B, 1EiE 16 f7 (1)
TCNTI I, F 46445 TCNTIL.
T/C1 &) Fadgaes ek b/ Fidgisy (FE PWM B RD. 37 T/CL #7825, W) T/C1 KA e
H ) el - Ad %
T/C1 HiH L & 778 A—OCRIAH 1 OCRIAL

BIT 15 14 13 12 11 10 9 8
$2B($4B) [ MSB
$2A(S4A) LSB
7 6 5 4 3 2 1 0
e RW RW RW RW RW RW RW RW
RW RW RW RW RW RW RW RW
W 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

T/C1 it LR B AE 2 B 5 5 T/CT R S8 LA (R 28

BT OCRIA & 16 (7274745, JTAZEDs [l I ZEH 1] TEMP 23 £725% LAORUE PN 15 1) [ 28 5
Wro SRS EE TCNTL A

T/C1 AR F 2 —ICRIH 1 ICRIL

BIT 15 14 13 12 11 10 9 8

$25($45) [ MSB

$24($44) LSB
7 6 5 4 3 2 1 0

e R/W R/W R/W R/W R/W R/W R/W R/W
R/W R/W R/W R/W R/W R/W R/W R/W
WA 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

J I ICEST BEE, AT S ICP &4 FkArsl FBkARN, TCNT1 #7i% AN ICR1. [A]
i, ICF1 #A47.

BT ICR1 4 16 fL 75 474%, FrLAZEVF ) I ZEH 21 TEMP 23 745 LA ORAIE [R] IR S2HPR AN 5715
IS EE TCNT1 (/.
PWM X T H T/C1:
R PWM B )5, T/C1 M LhA % 47 4% 1-OCR1 JEFEZAE—A4 8, 9 o 10 f7f ARG
) A Hiz4TH PWM, Har 5k PB3 (OC1). T/C1 Y54 B/ Fil-4uds, M 0id%3 ToP,
ARG S ACE R E] 00 243 52% I EE A1 OCRIA % (MK 8, 9 &k 10 f7) —EUr, PB3

(OC1) 5% COMIAO fl COMIAT B E N .

11 TOP i PWM Mz

PWM Z 3t TOP [1E i
8 i $00FF (255) Frc)/510
9 {1 $O1FF (511) Frc)/1022
10 {7 $03FF (1023) Frc,/2046

F 12 PWM BRI b 1 Bk $E

COM1A1 COMI1A0 0C1
0 0 ANHIE PWM B fiE
0 1 ASHIAE PWM T
1 0 ) A B A IE RS B OC 1 il ) ic B0 (1 T
B '& 7 OC1 CIE [ PWM)
1 1 ] NGB A E RS B OC 1 fi )L id B () T
B & A7 OCL (S PWM)

26517111
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M £ PWM Bz, OCRIA WK 10 AL e eAF b E— M AL E, %52 T/C1 X3 TOP WA EHIEAT
XN OCRIA. XAERLARG 1-7FS OCRIA B T 250 LA SO B 1 PWM ik

B 32 1K) OCRI 4y

Compare Value changes

Counter Value
Compare Value

I M M M [ L PwM Output 0C1

Synchronized OCR1A Latch

Compare Value changes

Counter Value
Compare Value

Tl [ [ 1 I L PWM Output OC1

Unsynchronized OCR1A Latch‘L Glitch

L RAE AT S B VR IR IR 52 OCRIA, 52 3 1) 2 s B A7 B8 1) B
OCRI1 [1H 4$0000 5L TOP I OC1 fry%rH W4 13,
% 13 OCR=$0000 %, TOP ] PWM %ith

COMI1A1l COM1A0 OCRIA 0C1
1 0 $0000 L
1 0 TOP H
1 1 $0000 H
1 1 TOP L

£ PWM 50U, TSR 21$0000 IR EA7 TOV . BRI A AR I R I 5 IR H 55T 1
Wr 2 5E 4 —HE

&I ER S

BT 1M E 4% T WBRSZ Ik i a K8 . 72 V=5V AT, MRS 1MHz,
0 I R A I 2R P T SR (8 D, T LASCR T I AL R (Rl . 1A A R A
WDT. fnSEmfmacgs), i HL%EHiT WDT 484, WET I E AL MCU. 2313 M
SALHEEFF P URHAT . A T BIEANCOGIAR T I, T 58— MR IR

B33 A5 NS

1 MHz OSC »> PRbSoman
WATCHDOG
RESET oooggg%%
Y_V \A Y
WDPO—QX
WDP1 »
WDP2 &
WDE
MCU RESET
F M€ I 85 F 788 —WDTCR
BIT 7 6 5 4 3 2 1 0
2140 - | - | - |wDTOE| WDE | wpP2 | wDP1 | WDPO |
W R R R R/W R/W R/W R/W R/W
WA 0 0 0 0 0 0 0 0

£77...5: 138

F27 71T
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WDTOE: F& MKk
) WDE VG ZIN IR 2008 “17 A ReCHIE T 1M B 4 ANIEhE, A g%,
WDE: & TfIf#RE
WDE N “17 I, HIIHMERE. R 7 WDTOE & “1”7 If WDE A R85 % . LU R hKHH
REGTOE2 8
1. fEF—ANEA WX WDTOE #l WDE %44 1, Efff WDE &4k “17,
2. fE4/NNBNZ Y, X WDE 52 0.
WDP2...0: T/ Hiss
K14 G IH0E IR I B

WDP2 [ WDPL | WDPO | J&i% il | SRSt V=3V | SUERE I V=5V
0 0 0 16K 47ms 15ms
0 0 1 32K 94ms 30ms
0 1 0 64K 0.19s 60ms
0 1 1 128K 0.38s 0.12s
1 0 0 256K 0.75s 0.24s
1 0 1 512K 1.5s 0.49s
1 1 0 1024K 3.0s 0.97s
1 1 1 2048K 6.0s 1.9s

W BIIRMIRGR T HEH K,
WDT NiZ/EE T IREREZ FTHAT— . WIRE T IR Z 5ifife, WE IR ER 25 T BEA
0 FFURIcET.

EEPROM /5

EEPROM Vj n] 77 £ 257 T /O 7% [A]

5 EEP [ 5 AT 5%, KHEAE 2.5~4ms 2 7], [H €N g a] LAk P Wi i T 445
NS W P EE EEPROM, W YyERCUT R ). £ L 5B ) TR 3 2 LR R 1)
g, B R Ve BT TR LS . SEI MCU K TAE TG T i 57 55 1 o st
Wik 7ERXFMENL N, FEpdaEt Al aei €, JEPUT EEP S84 . 4 T {RUE EEP [
SEAENE, AT R S AT L

A T BiEJE R A EEPROM S#AE, FHEERAT - MeEMENT. RESHEEEAR.
44T EEPROM B/ GRS, CPU 2345 1k TAE 2 AN, ARG HHAT/E 454 .

EEPROM Huht %728 —EEAR

BIT 7 6 5 4 3 2 | 0
$IE($3E) | - | EEAR6 | EEARS | EEAR4 | EEAR3 | EEAR2 | EEARI1 | EEARO |
BE R R/W R/W R/W R/W R/W R/W R/W

WIaAE 0 X X X X X X X
£ 7: fRH
EEARG...EEARO:
EEPROM [fHht A& 2R P11
EEPROM #(#E % 72 —EEDR
BIT 7 6 5 4 3 2 1 0
$1D($3D) | MSB | | | | | | | LSB |
BB R/W R/W R/W R/W R/W R/W R/W R/W
WItE 1Y 0 0 0 0 0 0 0 0

EEDR7...EEDR0O: EEPROM #¥(#

F28 71T
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% EEPROM H#:{E, EEDR 2725 %] DDAR fyci¥ds; *F Ti%/E, EEDR 2M
Hitk EEAR S2HL KI5 .

EEPROM # | % 28 —EECR

BIT 7 6 5 4 3 2 1 0
sics3) | - | - | - | - | - | EEMWE | EEWE | EERE |
WE R R R R R R/W R/W R/W
WHE A 0 0 0 0 0 0 0 0

7 7..3: %8&H

EEMWE: EEPROM F:E 1§

EEMWE g £ B S EEWE 24 “17 LU EEPROM. 4 EEMWE 4 “1” I, &7 EEWE
BAUEYE S N EEPROM [ E Hilk; % EEMWE 24 “0”, W] EEWE AN&EMEH . EEMWE
EALE 4 ANEM, BT NS E .

EEWE: EEPROM E{f#s

Y EEP ¥l At & B 41 2 5, 5 B A7 EEWE LUE 5l 5 N\ EEPROM. S FU~ (5
2 S 3 AL

1. Zf% EEWE 4 0;

# EEP [Bihhk'5 N EEAR;

FH 4 S\ EEDR;

‘B 7. EEMWE;

. {EE{7 EEMWE 1] 4 NN, X EEWE 524 1.

S GV (Vee=2.7V 4 dms /47, V=5V 24 2.5ms /i47) 2 )5, EEWE hfiff
HE. H P AT AR S AW S NP 2 5 DA 58 . EEWE BALJG, CPU {51k 2 AN,
W RAADE 4TS 2R H W T 858K MG Wk — N 54E BEP [Pl TIr 1
EEP #:/E, RRAR 2 EEDR Zif£-ds il e B l, 51 EEP #AE M. AN G 4 Jm
WrbR s Lo

EERE: EEPROM iZfffg

* EEP Mihb ik BiF 2 J5, &AL EERE DM 4R 12\ EEDR. EERE {5 %%/~ EEPROM
% O 412\ EEDR. EEPROM #f (it UL F7 28— 4454, HILF%fF. EERE {7
Ji, CPU 511 2 /AN

H PAEGZEL EEP I WAz A EEWE. 4n S — NS #4E EAEUE T, 5 EEAR H1 EEDR 411K
EEP 5N, fiifq45 BTkt

wm A~ W N

71t EEPROM 34258 «

i T YR HL R K, CPU #1 EEPROM {3 Al fig TAEANIEH, &/ EEPROM £#i S8R, 1X

Tl AL A F ST () EEPROM 28 I th 2518 51

HH T HL R CE s EEPROM A PRl fg: & HUEKE EEPROM 5 #A4 P 2

AR LR —JE CPU A CETIEIER T,

EEPROM £ 4 40008 1) [l f o] LIl 3k LR 3 By vL A o

1. Y R IACH R RE/RESET {55 Ak, X AJ Ul kA& 47 s % (BOD—Brown-out
Detection) K5 L% AVR = A G N & BOD Hiilg. PR IEE A EHE Fit.

2 Y Ve IRIAE AVR P AZ AL T AR ZS o 2X 0] AR 11 CPU WAR P AL 1A T 40,
355 1% EEPROM [ #4%

3. FEIBEEAN TS ) EA it T FLASH 21

29171 TT
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UART

AT90S2313 EA N Tl H R W RS B LN

®  JURFERRAEI T UL R S RS (bps)

®  FEAIRI B RIS AR AT LA 3 v ) R

® 8k 9 K

® I E YR

® b HEATI

® T IR AN I

® R RELA LRI

® 3 ML RIRETR, RILEAR T, Bls R

B Kk
K] 34 k) UART Kik#s I s EE &
fORFRIE IS S N UART 4l 27 7 4% UDR ¥ sl K i%. fEW F500 N UDR HI 58
HENRIEREL T A7
® i — TR I AR A AT AE Ay, W UDR s L RIIEAFE A 7 A7 4%
® i NTFRHNT IS B ML A AR, WIBAERE LA S, UDR (14U

A RN A4

Bl 34 UART Ki%%%

P DATA BUS =
Y
wTAL—>| BAUDRATE |PAUDXT3f /16 UART 1/0 DATA
GENERATOR REGISTER (UDR)
STORE UDR A
SHIFT ENABLE ”
PIN CONTROL
\ LOGIC
.
BAUD 10(11)-BIT TX D N
D > PD1
CONTROL LOGIC SHIFT REGISTER
| IDLE 4 A
Q| E
Z Z|(D| o
ReEgE FFSE
i L A L \ A / [ 1]
UART CONTROL UART STATUS
REGISTER (UCR) REGISTER (USR)
w A QU
gale 2H
&l¥|S| y DATABUS > ¥
< >
1
TXC  UDRE
IRQ IRQ

W 10 (11) PR 2B 51725 4%, UDR W B AL L RIR 7 25 (7 8% . LI UDRE

F300 71T
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B, R UART nf DU — M . S8R N T A7 4 I, B4 2474818 0
fr GEIGAD BINEZE, miAL 9 f 10 (kA 7. fikse 17 9 Mgkl (UART
f) CHRO ‘EA7), M UCR 1) TXBS K5ik B R AL 25 A7 2 1AL 9

UART H5G4E TXD 5L Haeanss, ARG 280E, (ICA 7Ry, Wl UDR BAEds, W)
UART S {E4F 1A &R 5 e A A8 » e nag s =N, UDRE EAf7, JFH
TREFRAHI S N UDR. WA UDR %A B, 1fi HAS BAL 0 O & it — A bit 1AL,
WA 3% 45 Ribs & TXC B

UCR ) TXEN {#f¢ UART Ki%%%. 24 TXEN 24 “0” I, PDI o] H{E¥iE /O K. 24 TXEN
0 “1” I, UART #init B 30i%E8:2] PDL, sl i, miANE 5 m B A7 i B

Hmak
B 35 UART #ficse

DATA BUS

A

A -
+ »

UART I/0O DATA
REGISTER (UDR)

BAUD

BAUD RATE  [PAURXTSL 46

XTAL—>

GENERATOR
STORE UDR =
PIN CONTROL
LOGIC A
PDO |, RXD | DATA RECOVERY > 10(11)-BIT RX
LOGIC > SHIFT REGISTER
3 W 3
Z|Z 9|00 w
| Z|ala olo|x
HEEEE 2258
Y A A | | |
UART CONTROL UART STATUS
REGISTER (UCR) REGISTER (USR)
A 3]
o]fe] &
z|FI5] y DATABUS 2
< >
RXC
IRQ

PR AT LA 16 15 TS R AR RXD 51 IEEH TR L. WAL AL 25 AR S
(IS B S, A IR AT UR A7 (1) B, AR AT T BT UR . B KA 1A
B A BN H T % CPU 275 KAE 8, 9 Al 10 X RXD #E47 3 WELSRAE. E
AW BATBREAE A &, WA UHE 58— MR IR GA, ZEEFR . MCU HIFIHS
eI 1 2] 0 R .

WTARRI 2T — AN RGO, MCU o TFAARFEEE o Bl A7 iR I )RR S 7 R 8,
9 F1 100 PANEL 3 AN R ER A YR ME . B 36 BLBH T RAF IR

3171
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Bl 36 RAEZCEI

RXD

\STARTBI'I/ DO X D1 x D2 X D3 x D4 X D5 x D6 X D7 / STOP BIT
RECEIVER

sampLING HinnlbmmmnWbnm o ondihnmmmmonnmontoom oo oo leommndibnm

U IR E NS, 3 AR S B N DL . I, USR H (it %
bR FE BA7 . 7632 UDR 201, JH)7Ni%K 7 FE.
ANEF I ERGT,  Ble) 8 #0K % N UDR, USR 1) RXC #f7. UDR SZfr b
PAPIEE o S Ardy, — M RE, —AHTEI. S UDR I, U5 i) f 2 ii
UDR, IMi#£5 UDR I, Vill#f4E %% UDR. WUREHERh 9 7, W) UCR [f) RXBS ££
i f£16 %] UDR I Ik B AR IERE AT 25 7745 BIAL 9
WERAEZHL UDR 2, UART XAZCE|—/N 44, W UCR ) OR Ay, XRIHHE L
R P UDR MEKT . OR —EH{RFFF] UDR #fiH. KUk, W RE R, ¥ CPU
T E, P NV iZAEEE UDR I B 2GR0 OR bRk
WA RXEN 2} 407, W28 A TAE. PDO o] LUHAE8 VO . iy RXEN E A7, ) UART
PR IERR PDO, ais AR RN AN 7 ) 25 A7 W
24 UCR ) CHRY 24 “17 I, WO M EHt% 2k 9 A, ZERIXMIES 9 A7 /2 UCR ¥) TXB8 (#
7£5 UDR Z R WD, MRS 9 f72 RXBS.

UART #4]
UART ##E & 778 —UDR
BIT 7 6 5 4 3 2 1 0
$0C($2C) | MSB | | | | | | | LSB |
W R/W R/W R/W R/W R/W R/W R/W R/W
WIaE 0 0 0 0 0 0 0 0

UDR s EREMWADIEE Eor B feas, — M AR, — Tl 33 UDR I,
Yi T )52 H UDR, TM7ES UDR I, il )& &% UDR,

UART RAEFHFHR—USR

BIT 7 6 5 4 3 2 1 0
$0B($2B) | RXC | TXC | UDRE| FE | OR | - | - | - |
BB R R R R R R R R
WIaAE 0 0 1 0 0 0 0 0

A7 2...0: fRF

RXC: UART 45§

RXC EALRREREI L O MBI A (4515153 UDR, {HEANEHIR S5 A%,
WL RXCIE &y “17, W) RXC B4 5 DRSS A b . RXC 7ET2 UDR B H 3855 ER .
WS W72, P IR A 40—k UDR PAEER RXC, 5 NhIKigs )G a5l k
i

TXC: UART RIEZH

TXC BALRRE CENKIERAL T2 ik 2:, H UDR A B B R 0% I
PR IE A N M, R B AR R % Se B 2 S5 BT R e B OB =R, T AR A
B R A

R TXCIE E& AL, W TXC B 51k Ak s )b . EANFWHIRLE TXC H3E%,
s T DTS “1” DUAEEERH 1.

H3200 37111
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UDRE: UART ¥iEFHFHE

MR UDR AL SRR 5 /7 2% )5, UDRE BAV, FWIKLRSCAHER I RICH T
TR L I

2 UDRIE & {7, W3 UDRE & “17, UART KiE&5dh kgt o] LI3AT. 5 UDR ¥ 547
UDRE. WA by k5 8dE, IHE UART B 25 77 2825 o (5 R L0425 UDR LA
5% UDRE, & W Wrke e 4 ik

475 UDRE [MHILGRME R “17, KR ILIHLS

FE: Mis5iR

MCU Fali 2)hyiet e e A 2045 14672 “0”) I FE #AV .
MRTI B R R €17 I FE 54T

OR: iTi#

WIR UDR A5, 0B IE R NFEAT T 4745, W OR B A,
UDR #(#li# N\ )5 OR iE% .

UART ##l%F ##—UCR

BIT 7 6 5 4 3 2 1 0
$0A($2A) | RXCIE | TXCIE | UDRIE | RXEN | TXEN | CHRY9 | RXB8 | TXBS |
BB R/W R/W R/W R/W R/W R/W R W

WHE A 0 0 0 0 0 0 1 0

RXCIE: #WZER P fae

TXCIE: KIEZRPUWifHEee

UDRIE: UART ¥E & 728 P Wi

RXEN: #Ufge

{fifif UART #l. ek K 380 TXC, OR fil FE VLS, [AHARE Z 0 O BT
(bR AT o

TXEN: Kik{#gE

TXEN V& EARGEV RIS R IERS, MR RIESE MU IEAERIEN G . HA SR RIEE ),
RILAEA EIE KM 6

CHRY: 9 fi ¥

B G MCU WO RI% 9 AL 5 9 AR/ S 20 il i RXB8/TXBS8 4l 4% 9
PR 0] A A5 LA B A A 56

RXBS: #ZUHIZE 9 AL

PEI PAF 5 9 r

TXBS8: KiEME 941

RIETFRFE 9 47

PRERF= A48
BEAE RS Al
BAUD :L
16CUBRR +D

K, BAUD = P,
fCK: EEIEI%}EE#@I'}/F—Djz

3371
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UBRR = UART 4R/ 25N (0-255)
K5 25 T AR R R PR TV [ UBRR I
F 15 ANEMIE T UBRR [BEH

Wi | 1IMHz | %Rz | 1.8432 %inzZ | 2MHz | %tz | 2.4576 AT

MHz MHz
2400 | UBRR 0.2 47 0.0 51 0.2 63 0.0
= 25

4800 12 0.2 23 0.0 25 0.2 31 0.0
9600 6 7.5 11 0.0 12 0.2 15 0.0
14400 3 7.8 7 0.0 8 3.7 10 3.1
19200 2 7.8 5 0.0 6 7.5 7 0.0
28800 1 7.8 3 0.0 3 7.8 4 6.3
38400 1 22.9 2 0.0 2 7.8 3 0.0
57600 0 7.8 1 0.0 1 7.8 2 12.5
76800 0 22.9 1 333 1 22.9 1 0.0
115200 0 84.3 0 0.0 0 7.8 0 25.0

W | 3.2768 %Iz | 3.6864 %inZz | 4MHz | %itZ% | 4.608M | %Rz

MHz MHz Hz
2400 | UBRR 04 95 0.0 103 0.2 119 0.0
= 84

4800 42 0.8 47 0.0 51 0.2 59 0.0
9600 20 1.6 23 0.0 25 0.2 29 0.0
14400 13 1.6 15 0.0 16 2.1 19 0.0
19200 10 3.1 11 0.0 12 0.2 14 0.0
28800 6 1.6 7 0.0 8 3.7 9 0.0
38400 4 6.3 5 0.0 6 7.5 7 6.7
57600 3 12.5 3 0.0 3 7.8 4 0.0
76800 2 12.5 2 0.0 2 7.8 3 6.7
115200 1 12.5 1 0.0 1 7.8 2 20.0

W 173728 | %Rz | 8MHz | %inzE | 9.216M | %inz | 11.059 A

MHz Hz MHz
2400 | UBRR 0.0 207 0.2 299 0.0 287 -
= 191

4800 95 0.0 103 0.2 119 0.0 143 0.0
9600 47 0.0 51 0.2 59 0.0 71 0.0
14400 31 0.0 34 0.8 39 0.0 47 0.0
19200 23 0.0 25 0.2 29 0.0 35 0.0
28800 15 0.0 16 2.1 19 0.0 23 0.0
38400 11 0.0 12 0.2 14 0.0 17 6.7
57600 7 0.0 8 3.7 9 0.0 11 0.0
76800 5 0.0 6 7.5 7 6.7 8 6.7
115200 3 0.0 3 7.8 4 0.0 5 20.0

UART #HFEF 2 —UBRR

BIT 7 6 5 4 3 2 1 0
$09($29) | MSB | | | | | | | LSB
B R/W R/W R/W R/W R/W R/W R/W R/W
W 0 0 0 0 0 0 0 0
R b 28

Pl Ledse as Lb e IR 5 N i PBO (AINO) Al A PB1 (AIND) HIMEH. @12 PBO (AINO)

H3470FT1 1T



AT90S2313

PR PB1 CAIND) [W{E, RER#ZSIIHIH ACO KA. b nT F R fil A AR R LE 45
BT (R BRSPS, el DR T/C1 M ANFFEThAE . HAHER QI 37
FiR

B 37 B LL i B HE R

vCC

I

ACD —/™»
PEO ACIE
(o) _| + ANALOG
/ > IN;'EEI;CL:J_FT I(}):{OQMPARATOR
- T f
ACIS1 ACISO ACIC
>
TO T/C1 CAPTURE
ACO . TRIGGER MUX
B L S R HI AR S T 738 —ACSR
BIT 7 6 5 4 3 2 1 0
$08($28) [ AcD | - | Aco | AcI | ACIE | AciCc | Acis1 | Aciso |
WE R/W R R R/W R/W R/W R/W R/W
Iy 0 0 0 0 0 0 0 0

7 6: fRH
ACD: R LEAR%EIE
2 ACD b “17 IRHAAUL EL 5 2 0 L SRR I o AT DUEATA] IS ok HE 07 DL G PR UL L 5 2
EFE AT A D> 3 I DA . 208 ACD I B AR LB LR b by, S T RS |k
AN DALY T
ACO: 1l s
ACO 5 LU AR 1R i Hh AR IS
ACI: A AR bR AL
LA Al TN ACT AL, iUl ACIST 1 ACISO #iE . iR ACL H 1
#WHh “17, W CPU PAT LA h i B RE . HEANTPWIFIFE IS, ACI BiflflE %, ok, ACI
WA PUERE XS AT S 17 SRIEFNEZEMH Y. BRI, Wi ACSR [ 5267 4% SBI
5 CBI 15 21E MU, ACI JR#E % .
ACIE: EHHEas b ae
ACIE 23 “17 I}, Lhgashwifiiae.
ACIC: HERILEBRMARRERE
ACIC J “17 W}, T/C1 MM NFEEThRE L as b Wik o DRI, LRSS 4 S T/C1
(P N F AT o ELEAHE, T/C1 (P AN FBE e 7 J A v PR E H . it ACIC b
“07, NIBHL LIRSS T/IC1 WA K. A TATRELLIRARIRANIN T/C1 i AHfi#e P b, TICIEL
I AT o
ACIS1, ACISO: Bl L8 Wit =ik %

£ 16 ACIS1/ACISO %'

ACIS1 ACISO b
0 0 P AR 5 | R Hp
0 1 R
1 0 (ACO) T IKT

H35TFET1IIL
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1 | 1 | (ACO) [ FHE b

VE: 38 ACISI/ACISO W B 24 | AL EL A s i v e, 45 A T RES | R AN B[ v o

I/0 H

FrE 1 AVR 1O ¥ S HA B AE R -1B -5 I RE . X R A H SBI 8¢ CBI #5448 H ik
BT (. ZEabAERe. bhD BAS TR SR AR R T ) (B 25 1EAERE
EF

B H

B [1J& 8 A XA 1/0 [,
B O 3 A 1O Huhik: %#i 2577 2%—PORTB, $18 ($38), % J71n %77 %s—DDRB, $17
($37) F# A5 —PINB, $16 ($36). PORTB Al DDRB fJ#£n] 5, PINB HufiL,
P B DR v LA e B B i BH . SR G ph s vl LA 20mA [, Refs E4RIK )
LED. 9% B h T, andf Lhr A B CLasg, 5 2 4 H it
B HIEE Dt N R TR

£17 B It

= B _IhEE
PBO AINO OB L 2 1y A\ ity )

PBI1 AINT B L s 4 i A\ iy )
PB3 OC1 (T/C1 LB VLFCHrH)

PB5 MOSI (F£J7 F 2 1 5 4 A\ 28D
PB6 MISO (F£J7 T 2] 1 2 it 28D
PB7 SCK CHATHI B

MEH] B T AS — B, DDRB Fl PORTB 253 B SO W [FIE

B DA & 7% —PORTB

BIT 7 6 5 4 3 2 ] 0
$18($38) | PORTB7 | | | | | | | PORTBO |
BB R/W RW RW RW RW RW RW R/W
WA 0 0 0 0 0 0 0 0

B D #3757 % 745 —DDRB

BIT 7 6 5 4 3 2 1 0
$17($37) | DDB7 | | | | | | | DDBO
WE R/W R/W R/W R/W R/W R/W R/W R/W
WIHa 0 0 0 0 0 0 0 0

B D% A5 jit—PINB

BIT 7 6 5 4 3 2 1 0
$16($36) | PINB7 | | | | | | | PINBO
B/ R R R R R R R R

WAl Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z
PINB A& N2 788, XANHbE A k7 B D34 . 32H PORTB I, #220#4E B [
BAERETE, e PINB B, SR B2 i hn 15| L r 12 550
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B OHfEEH%EY 1O

fE ALY VO I, B I 8 AN E A AR I T RE -
PBn, 1M /O 51: DDRB H[1) DDBn &E£E5 I J 19 . Wik DDBn 24 “17, N PBn 4
s Wik DDBn o “07, W) PBn NI, ERAIAE, B 10 —=&,

#18 B LML E

DDBn PORTBn 1/0 I TR
0 0 LN N =& GEBD
0 ! LN Y G SR AIN St
1 0 i th N R 0 4 i
1 1 ki N R 1 4t

n: 7, 6...0, 5|5

B ORI —ThRE

® SCK—PB7
R I s A
® MISO—PB6
T A8 ) i o s
® MOSI—PB5
AR RN B
® OCI—PB3
far S L DT A
® AINI—PBI
M E NN (DDB1=0), Jo L4 HBH (PB1=0) I, Ssfil L s i) 6 i N iy
® AINO—PBO
M E NN (DDB0=0), Jo L4rHiBH (PBO=0) I, Jykifil L % i) 1E i N i

F37H T
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PBn

B 38 B M/nmKE (PBO A1 PB1)

RD
A
MOS
PULL-
uP
RESET
Q D |«
DDBn
o]
?
WD
RESET
//I Q D |«
\I PORTBn
o]
?
f RL )
I\F )
=~ L~ \
TO COMPARATOR ”
WP: WRITE PORTB
WD: WRITE DDRB
RL: READ PORTB LATCH
RP: READ PORTB PIN
RD: READ DDRB
n: 0,1

384k

71

=

~

DATA BUS

AINn
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PB3

B39 BIIxEE (PB3)

RD
A
MOS
PULL-
upP
RESET
R <
DDB3
C
7
wD
RESET
%]
2
< Q R D« ,i
PORTB3 oy
[a]
c
A
g RL Wlp
RP
> I\[
- L~ /
WP: WRITE PORTB ( COM1A0
WD:  WRITE DDRB < : 1 COM1AL
RL: READ PORTB LATCH ——
RP: READ PORTB PIN MODE SELECT [ COMP. MATCHL
RD: READ DDRB ODE SELEC

H39h 71T
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PBn

B 40 B /K (PB2 Fil PB4)

RD
A
MOS
PULL-
uP
RESET
R
ble
DDBn
c
WD
RESET
//I Q R D l¢
~ PORTBN
c
?
RL wp
I|> >
RP
I}\ I\\
l/ l/ A\
WP: WRITE PORTB
WD: WRITE DDRB
RL: READ PORTB LATCH
RP: READ PORTB PIN
RD: READ DDRB
n: 2,4

40T HET1

I3

~

DATA BUS



AT90S

2313

PB5

B 41 B IIREE (PBS)

RD
A
MoS
PULL-
uP
RESET
R
DDB5
c
?
WD
)
>
RESET o
£
= <
D |« a
~ PORTB5
c
?
R
wp
> :
RP
I_ﬂ'\ I\\
> | \ 4
WP:  WRITE PORTB
WD:  WRITE DDRB
RL:  READ PORTB LATCH SPIMOSI
RP:  READ PORTB PIN
RD: READ DDRB SPIEN
SPIEN: SPI ENABLE

4173

7175L
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K42 B IIxEE (PB6)

RD
A
MOS
PULL-
upP
RESET
R <
DDB6
c
?
WD
»
-
RESET m
| iy
R <<
PB6 a D« e
PORTB6
c
?
RL WP
~> »
RP
I\ I\\
7
> L~ A
WP:  WRITE PORTB
WD:  WRITE DDRB
RL:  READ PORTB LATCH SPIEN
RP:  READ PORTB PIN
READ DDRB SPIMISO

RD:
SPIEN: SPI ENABLE

42507111
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MOS
PULL-
up

PB7

K 43

3

B /=K (PB7)

RD:

DATA BUS

Y

: WRITE PORTB

. WRITE DDRB

READ PORTB LATCH
READ PORTB PIN
READ DDRB

AN
l/

RP
N P[
Iz L~

\ 4

SPIEN: SPI ENABLE

D H

SPI SCK

SPIEN

D 1 3 4 VO Hulik: $# % /74— PORTD, $12 ($32), %¥iJy 7474 DDRD, $11
($31) Fi¥ A 5] H—PIND, $10 ($30). PORTD il DDRD A7 5, PIND L Alik,
D 145 7 AN R VO 51, PD6~PDO. & IIZEsh % il LAV 20mA. )13,
REW HHR 5 LED. Y IR RARIT, WS B A BH OB, W5 2 it ri
D HHR2E —DhRean ~ R .

*19 D O Thfe

=g F_IhRk

PDO RXD (UART #0510
PD1 TXD (UART K3%51 )
PD2 INTO (HRE 1B 0 Fr )
PD3 INT1 AN 1 A
PD4 TO (T/CO FIAMHHI N
PD5 T1 (T/C1 FIAMFEHIA)D
PD6 ICP (T/C1 % AN F 25| D

D O HFF4—PORTD

BIT 7 6 5 4 3 2 1 0
$12($32) [ - | PORTDS6 | | | | | | PORTDO |
WE R R/W R/W R/W R/W R'W R/W R/W
WEa 0 0 0 0 0 0 0 0

4371 T
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D O ¥ 77 [ % 7785 —DDRD

BIT 7 6 5 4 3 2 ] 0
$11(31) | - | DDD6 | | | | | | DpDBO |
e R R/W R/W R/W R/W R/W  R/W R/W
WIhEAE 0 0 0 0 0 0 0 0
D DA G| i —PIND
BIT 7 6 5 4 3 2 1 0
$10(%30)| - | PIND6 | | | | | | PINBO |
BE R R R R R R R R
WA 0 Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z  Hi-Z Hi-Z

PIND Aj&—AAfEds, XA RV D DY #E. L PORTD B, 22 D
PSR e PIND I, B2 2 ithn 15 1B _E R iR

D OAEEREF 1/0

PDn, i /O 51: DDRD "] DDDn 551 I 51 . @S DDDn 4 “1”, U PDn 4
i, % DDDn 4 “0”, W PDn A, RN, D OA=&1,
20 D OMEE

DDDn PORTDn /O st A VERE
0 0 AN N =& Gk
0 1 TN Y A1 HB AR I 2 At FLR
1 0 it N HEHE 0 Hinth
1 1 it N HESE 1 Hith

n: 6...0, glﬂiﬂ%
D O3 —TheE

® ICP—PD6
T/C1 F AN HE 5 | [
® TI—PD5
SES 2% 1 A ANER I s
® T0—PD4
SEIS 2% 1 A ANER I s
® INTI—PD3
A TR 1
® INT0—PB2
AR BT O
® TXD—PDI
RILHHAR G . FOEASATRESS, 51 A3 E A f A DDRI
® RXD—PDO
BB S . Bl s fine s, 51 A3 & A DDRO. #5EE PORTDO
N1, MR

44771 T



AT90S2313

PDO

B 44 D HRERE (PDO)
RD
A
MOS
PULL-
upP
RESET
|
D |«
DDDO
c
A
I
WD
RESET
|
//I Q D«
~ PORTDO
c
A
RL |
wp
\ Ll
RP
I\ I\\
l/ l/ \
WP:  WRITE PORTD RXEN
WD:  WRITE DDRD
RL:  READ PORTD LATCH » RXD

RP: READ PORTD PIN

RD: READ DDRD

RXD: UART RECEIVE DATA
RXEN: UART RECEIVE ENABLE

A5

1t

7N

7175L

DATA BUS
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K45 D IHREKE (PD1)

RD

A
MOS
PULL-
upP

R
Q D

RESET

R
PD1 < Q Dle

DATA BUS

PORTD1

C
A

WP

RL

RP

N
l/

\

WP:  WRITE PORTD
WD:  WRITE DDRD TXEN
RL: READ PORTD LATCH
RP: READ PORTD PIN TXD
RD: READ DDRD

TXD: UART TRANSMIT DATA

TXEN: UART TRANSMIT ENABLE

46171 1T
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PDn

B 46 D L& (PD2 Al PD3)

A
MOS
PULL-
uP
RESET
R -
DDDn
o]
?
WD
RESET
/M a R ple
‘\‘\J PORTDn
c
?
f RL )
I\F )
2> [~ \
WP: WRITE PORTD
WD: WRITE DDRD »| SENSECONTROL |———— INTm
RL: READ PORTD LATCH
RP: READ PORTD PIN:
RD: READ DDRD
n: 2,3
m: 0,1

ISCm1

AT

ISCm0

1t

7N

7175L

DATA BUS
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B 47 D Mz (PD4 Al PDS)

A
MOS
PULL-
uP

RESET

A\

R ble
PORTDnN

PDn <

C
A

wpP

RL

7

RP

'l> | 4

WP: WRITE PORTD
WD: WRITE DDRD »| SENSE CONTROL |——+——— 3 TIMERM CLOCK
RL: READ PORTD LATCH SOURCE MUX
RP: READ PORTD PIN

RD: READ DDRD

n: 4,5

m: 0,1

CSm2 CcSmi CSmO

48T 1T

DATA BUS
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K48 D =K (PD6)

RD
A
MOS
PULL-
upP
RESET
R -
DDD6
[
WD
(%)
-
RESET m
' %
PD6 rd a R »ple a
PORTD6
[
RL |
WP
Il\/\ >
RP
I_ﬂ'\ I\\
l/ l/ \
WP:  WRITE PORTD
WD: WRITE DDRD NOISE CANCELER > EDGE SELECT  |—— ICF1
RL:  READ PORTD LATCH
RP:  READ PORTD PIN
RD: READ DDRD
ACIC: COMPARATOR IC ENABLE ICNC1 ICES1
ACO: COMPARATOR OUTPUT ACIC
ACO

BEFgiE

FE PP AN ESCHE B 5 o

AT90S2313 HLAP/MNBUEAL, W1k 21 Fros. Blehs Rtk ik 245 .
#£21 By

EFBEL a4
B LB1 LB2
1 1 I TBE LhiE
2 0 L AE kg
3 0 0 HIERS

VER: 1. FEIHTRRER R, Wi gm e g2t 1. BOugmPR s ir, ARG FE B e .

Y25 WL

AT90S2313 P/ MEWA7: SPIEN Al FSTRT.

® SPIEN Zwfi (i “07) J5, HAT FERFRE. AN “07,

® FSTRT %ifi (A “0”) 5, MCU GRS [H] . SAEHR “17. s REH AT
PIITIESAE R “0” B dh .

FAT PR P I ARE VT WAL, R BEAEIEAT NIRRT U5 Ao O R BR i 2 A2 M 445 BT

49T T 1T




AT90S2313

fir.
D

AT Atmel TACBEESHA 3 A4 00) A, AU AR AR AT O FAT AR U #
ATRAYT . HATE Ry

1. $000: $1E (EKHIA Atmel £/ 1))

2. $001: $91 (2K “F7if) FLASH)

3. $002: $01 (4301 Huhl:A$91 i, %44 2313)

R AEBUE R 3 AR, | A AR LR AT RIS o HOR[FHERKE 4 $00, $01 F1$02.

4#FE FLASH 1 EEPROM

AT90S2313 EA 2K “F 5 N il 4 FLASH A1 128 “Z75ff) EEPROM, 7£ ) I &4 ik
PR “170 S8FSCHEH12V R AT AP RV SR A TS0 fE . +12V HURRAT RS B e e,
NS S R .
TEW AR, FLASH J2 L BN E AWM. X1 EEPROM, Fr WA T H#
FE @I BRI G EgmFEmy, it A i 2 2 2K,

R 22 YufEHIEH R

e BITRIE FHATHRIE

AT90S2313 2.7V -6.0V 4.5V -5.5V

TR
AP 4 AT R % FLASH. EEPROM. W7 F w2 i gt AT 4n e
B 49 JHTYmEE

AT90S2313 +5V

+12V — | RESET vce
RDY/BSY +— PD1 PBO-7 [«—> DATA

OE —* PD2

WR —{ PD3

BS —* PD4

XA0 —* PD5

XA1 —* PD6
XTAL1

I —
I GND
fFem:

AT90S2313 [ HELE45 HIAE AW AIHAT AL A5 5k 44 . XAU/XAO ¥E T XTALL 5]
JED b R IR kb B AT R B
3K 5h/WE 5/OE I, $ATINZEIIMH 4 -

£23 FHm4

GRFERT Y =9 /o Ihee

558K

RDY/BSY PD1 6} 0: 23R 1. AT LA a4
/OE PD2 I A RE (RSP

F507T 71T




AT90S2313

/WR PD3 I S hkph <1EE%EF>

BS PD4 I TR (“07: KF “17: FEED
XA0 PD5 I Jui% 24

XAl PD6 I L2 24

DATA PB0-7 /0 XA Bl B 2% (JOE MAGI %)

24 XAl Fl XAO0 gt

XAl XA0 XTALI1 %3 1ERk S FI#RA1E

0 0 Jn#& FLASH 5, EEPROM [FJ#ihit: (BS k5 S Ay ik ids A A7 kD

0 1 e (BS we & A bk 2 (A7 k)

1 0 hn#dn 4

1 1 JoHRAE

K25 mAF Y
L ant] PATHI A2
1000 0000 O P PR
0100 0000 =g
0010 0000 HEN
0001 0000 H; FLASH
0001 0001 5 EEPROM
0000 1000 ) bR
0000 0100 TR WA R B 2 A
0000 0010 % FLASH
0000 0011 it EEPROM
HENGRFEEK

PL T AR AE B3 A 0 N FEAT i FEA o

1. 3% 22 {F Ve AT GND 2 Jalhn b e 5 e s

2. ${L/RESET #1 BS, %:4%% /b 100ns

3. 45/RESET 51N I 11.5~12.5V (K. Wik BS #-/RESET fi F+12V Z J5 100ns Z A
RAEGE, ¥ REEAT LN

E)ﬂ?ﬁ%
LAy 2 2R T ) FLASH F1 EEPROM, UL 8 €7 . 7E FLASH fil EEPROM 5¢ & 45Fr 2
s BUEAA SRR, BRERIEFEA ST o R dr & L2045 %) FLASH F1 EEPROM
WL 2 HTHAT -
gk “HERRT A
1. WHE XAl, XA0N “10” —ffiREmr 4 Nk
2. WH BSH “07,
3. ¥ E DATA & “1000 0000”7 —E [ fir 4
4. 25 XTALL — /N IERkb—n#&dr 4
5+ 45/WE TN tyrwn ce W HIKIT . R &4E RDY/BSY 51 IAT [t o

FLASH 4i#2:
A: INES
1. WHE XAl, XA0 K “10” —ffREm 2Nk

5171
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2. WEBS N “07,

3. W'E DATA & “0001 0000” —5 FLASH fir4

4. %3 XTAL1 — M IERKsb—nga %

1. WE XAl, XA0N “00” —ffiRethhl Nk

2. WHE BS A “17 — EEHHER mAr Y

3. W'E DATA = bk s 721 ($00 - $03)

4. 5 XTAL1 —NIERKIT—Inaget bk (1) s i 745

C: &AL Hhik

1. WE XAl, XA0N “00” —ffiRethl Nk

2. WHE BS A “0” — EFHHEIARA Y

3. W DATA = Hibibf IR 7715 (S00~$FF)

4. %5 XTALL — AN IERkeb—n bk AR Az 715

D:  InZEAE AR

1. WE XAl, XA0N “01” — A REX Nk

3. W'E DATA = s LA 515 ($00~$FF)

5. %5 XTAL1 — /N IENKrt—In s kA =4y

E: SHdEARAL 71

1. %H BS A “0” — EPACLTH

2. 85/WR —Mafikab—IF e gn i &ds . [AI RDY/BSY 421K

3. %FF RDY/BSY A2, ARG RgFE K —5 1

GE WK 50

F: s i hr 15

1. WE XAl, XA0N “01” — A REX gk

2. W DATA = M E A7 (S00~$FF)

3. %7 XTALL — /N IERKt— a8 s il hr =4y

G: GHHEI SR

1. WEBS N “17 — @&Fmf Ed

2. &5/WR — M fikh—IF g 8%, R RDY/BSY A%

3. ¥ RDY/BSY 2y, ARG IFMAgmFE N —540

GETE WK 51

AR RAE Iy Al . O T SO A TR, IEERLU R LA

® Y4H () AWML, @4 g

® [UAEGMFEBIIIL (256 1) IN A F5 ZInA A Motk 275

® [N HERR Y ST ) FLASH A1 EEPROM I A# R “17, ekt A SFF I ] LA
STV

PL L JLAUER T EEPROM 14 #%E, LA FLASH. EEPROM ) FriEEHL

2552

=
=

\|

£71

=

~ ~
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B 50 gyl

DATA > 810 > ADDR. HIGH > ADDR. LOW X DATALOW X

XA1

XAO0

BS

XTALA1

WR

RDY/BSY

RESET 12V

OE

Bl 51 Zifediit —

DATA X pATAHIGH X

XAl

XAO0

BS

XTAL1

WR

RDY/BSY

RESET  +12V

OE

i FLASH:

1. A: Jnga4 “0000 0010”7

2. B: Im#SHER EAL T ($00~801)

3. C: bR 77 ($00~$FF)

4. WHE/OE MBS Jy “07, UL LA DATA 52615 FLASH #ffs (IR 717 o
5. WEBSH “17. b Al LLis FLASH 0 i 7 7715

6. WHE/OE N “17,

472 EEPROM:

1. A: Jnga4 “0001 0001”

2. B: gk A 7 ($00~$3F)
3. D: In#EHE MRAL 1T (S00~$FF)
4. E: B RAL TS

HS3JFET1TL
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i EEPROM:

1. A: g4 “0000 00117

2. B: @bk AR #5 ($00~$3F)

3. WHE/OE FIBS A “07, WA LA DATA 4 s B AR 7715
4, WHE/OE N “17,

GRAEFEWTAL -

1. A: Jn#a4 “0100 0000”

2. D: BRI FTT . Bitn= “0” fARTEHR,  “17 fURIEHR.
Bit5= SPIEN
Bit0= FSTRT
Bit7-6,4-1= “17, XYL,

3. Z5/WR NN typwn pes ST BT 2 7E RDY/BSY 51 IVA [ o

AP ENL:

1. A: Jnga4 “0010 0000”

2. D: BB FTT . Bitn= “0” AR ZESifE.
Bit2 = Lock Bit2
Bit 1 = Lock Bitl
Bit 7-3,0=“17, XSUf7 AR o

4. B: SHEIEIARAFNT

B HUBEAE O BERR LN B .

BEAEWT AL B AL :
1. A: g4 “00000100”
2. WH/OE N “07, BSH “17, JEATAI LI DATA B £kise B «
Bit 7= Lock Bitl
Bit 6 = Lock Bit2
Bit5= SPIEN
Bit0= FSTRT
3. WHE/OE N “17,

B F:

1. A: g4 “0000 1000”
C: INEBEI AL FTT ($00~802)
WH/OE 4 “0”, BSh “07,

2. WHE/OE N “17,

H54TIFET1I L
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FATHRRERF I

B 52 JHATYRFER P

Saw R
XTAL1L A x) B
ovxH tipx, tBvwi _
Data & Contol : 'i > . — --
(DATA, XA0/1, BS) - :
_ twiwr | ) . o
WR t £
. RHBX s
RDY/BSY
twirH _
— N
OE
IxLoL N\ T -- loHDZ 3
> <> lopv . < > 2
DATA >—
£26 IHATHEFRE T,=25C+10%, Vee=5VE10%
(ie) ZH B/ME | MURME | R | A
Vep G AL fiE HLUE 11.5 12.5 v
Lpp YR RE FEIR 250 nLA
tovxn Data & Control Setup before XTAL1 High 67 ns
txHxL XTAL2 Jlik 5 67 ns
tx1Dx Data & Control Hold after XTAL1 Low 67 ns
txrwL XTALI1 Low to /WR Low 67 ns
trvwr BS Valid to /WR Low 67 ns
tRuBX BS Hold after RDY/BSY High 67 ns
twiwh /WR Pluse Width Low'? 67 ns
twhRL /WR High to RDY/BSY Low®?® 20 ns
twirH /WR Low to RDY/BSY Gigh® 0.5 0.7 0.9 ms
txroL XTAL1 Low to /OE Low 67 ns
torpv /OE Low to DATA Valid 20 ns
tonnz /OE High to DATA Tri-stated 20 ns
twiwi cE /WR Pulse Width Low for Chip Erase 5 10 15 ms
twiwn pes | /WR Pulse Width Low for Programming the 1.0 1.5 1.8 ms
Fuse Bits

?ﬂ‘z: 1\ E‘—E:H%K//%HTJ—,TE)EH tWLWHﬁCE’ ﬁ&%%ﬁ@ﬁ%{j%{%ﬂ% tWLWHﬁPFB"
2 TR ty oy REFFHIEL ty 0 K WAL RDY/BSY kil

HS5hFET1 L
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AT E
/RESET H7 2| Hulf, FLASH F1 EEPROM A] LLAJH] SPI S &b AT e AT Fik. HATH 085

SCK, MOSI #1 MISO. /RESET k)5, {EHATdmFE/ R 2 A0 Se EPAT P REFE 2 -
B 53 HATYRFEAEL

AT90S2313 2.7-6.0v

GND —{ RESET vcC

PB7(SCK) [*— CLOCKIN
PB6(MISO) |[—™ DATAOUT
PB5(MOSI) [=— INSTR.IN

1to 10 MHz XTAL2
I:I XTAL1
GND

%IT EEPROM, W TIHAGH AR B e ohfe, UL Hn o i Ekr. #5RE
A F4# FLASH F1 EEPROM ) 4 2545 5575 4y $FF

FLASH F1 EEPROM [fj3tihit & 20 2. FLASH 35 [ /£ $0000~$03FF, EEPROM [0l /&
$000~$03F ,

BT DU XTALL 51, 802K ah %3] XTALL Al XTAL2. SCK kit i/ ik
CERRNEIPAE

fik: >2 /> XTALL if4h

e >2 > XTAL1 4

HRATHRIBHE

AT AT IRy, Zidi /e SCK 1 BT A AT90S2313, {1 SCK [T FEuii i -
Y FESE R .

1. LHEFE.

7E/RESET 1 SCK HAR A 7E Ve F1 GND Z [ i b H s L s

2. B/DEAE 20ms.  ARJALE MOSI (PB5) HRATH AL flifiETe 4.

3. W SFGE L M AT g R R iR m8, MR S il fedr 255 3 AN I I s
PR RS AT (853)0 NBMNIERIS T, 4 F e 0K e, WA &
$53, WJEp=A4z—A> SCK IENkifIF AR IBmFEREFR 2o R R RETR S 32 IR
B IR R YR 50 W AN g A AN A BB PF IR

4y WRBEINHAT THERRIR 2, WIAEELT twp praser XU E/RESET _EHEANIERKAF, B35

W

5. FLASH il EEPROM &7 —ANFEN RN . RIESEGIRAE EEL twp proc M
(o X THEBR A8 E, ZESFF A E RS T .

6+ AR AW AEHEA AT DL 4R A4 MISO (PB6) i .

7. WL RS, AT LUTYRESET 7, #EA IR TAERR .

56171 TT
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8 TR (R FEMIE):
¥ XTALL FAR CAnsfyg A A, 203 & 3 RC k%48 )-
H/RESET $75 .
K ris

EEPROM ¥+

‘5 EEPROM I}, WiRNERH AEREEETSR, SIEASMHEESE2] Py A#ERT
FRAHGE, SR P2 (P1 AT P2 B8 KWK 27). YR G, Seium i )y
BHNMEHE . FHIRP 5T LU Rl i o] USO8 - (RS4RI PL ORI P2,
FANTT LU IR 55T o OB Y 7 G B B 2 1T 2 D55 AF twp proc HIITTRT. WIS
7E4 % EEPROM Z i C 3T I 880k, WA SFF At il LAANH P 1 .

£ 27 EEPROM 4 AR I

HE P1 P2
AT90S2313 $80 $7F
FLASH $04EH -

5 FLASH I, USRS FEEAa 450, WS BUEAES Uk S 75 2R [FESTF, 50,

B R B NMEHE . AN TEHESTF, N Gn B A 2 0T 2SR twp prog IS

o WA FEGNFE FLASH 2 f7 O Tl Fr 38 6k,  IAE SEF gl v] LA I PR fE T
Bl 54 HATHRFEIE

AL GG Gl Gl Gl Gl €
/e X XXX XX X

MM LT

SERIAL DATA INPUT
PB5(MOSI)

PB6(MISO)

T
|
SERIAL DATA OUTPUT |
1
1
1

SERIAL CLOCK INPUT

PB7(SCK)
28 AT90S2313 (¥ H 474w R4
i e Bk
FH1 FH2 FH3 F 4
YRRl Ag 1010 1100 | 01010011 | xxxx XXXX | XXXX XXxX | /RESET &I ffi g
AT IR
YRR : 44 1010 1100 100x xXXX | XXXX XXXX | XXXX XxxX | $#£[ FLASH 1 EE
2 FLASH | 0010 HOOO | 0000 00aa | bbbb bbbb | 0000 0000 | M FHuhl a:b 2 H
(FEUR) T o
T FLASH 0100 HOOO | 0000 00aa | bbbb bbbb iiii iiii HH (FEfl) 59
i 3 Huhk azb
% EEPROM | 10100000 | 0000 0000 | Obbb bbbb | 0000 0000 | Ml b iZEUEIE o
‘5 EEPROM | 11000000 | 0000 0000 | 00bb bbbb iiii i EECRE IR
‘BHEN 1010 1100 111x x21x XXXX XXXX XXXX XXXX EHEN
Bk 0011 0000 | xxxxxxxx | xxxx xxbb | 0000 0000 | MHuiHl b i k5 o®
W a= Hubk& Bit
b= HilH{K Bit
H=0: f&Mhht; 1. &bk
o= &

FSTHFETIIL
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i= HAEE
x= {T&
1 = Lock Bitl
2 = Lock Bit2
FE: | WABEASUER R 3 il
AT AR
B 55 HATgMFER T
mosi X X X
lovsH (<>l sltsox  |lsLsH
o NN
tshsL
mso X X j<
tspv

230 BATHRFEHRE, T,=-407C385°C, V=27V -6.0V

5 2 B/AME | MARME | BRKMEH | Bfr
Vterer PHIE (Ve =27V -4.0V) 0 4 MHz
terer WA (Ve =27V -4.0V) 250 ns
Vterer THIE (Ve =4.0V-6.0V) 0 8 MHz
tercr PG A (Ve =4.0V -6.0V) 125 ns
tshsL SCK 2 toreL ns
tsLsu SCK i 2oL ns
tovsi MOSI Setup to SCK High torer ns
tsHox MOSI Hold after SCK High 2tercL ns
tsirv SCK Low to MISO Valid 10 16 32 ns
R 21 BERRAE S 25 1) dse /NS N [A]
%HE 3.2V 3.6V 4.0V 5.0V
twp ERASE 18ms 14ms 12ms 8ms
22 54 A kN ERIN )
e 3.2V 3.6V 4.0V 5.0V
twp_proG 9ms 7ms 6ms 4ms
B
T,=-40C%|85C, V=27V —-6.0V
el 28 % B/ME | BAME | BOKMH | B
Vi B MG HLE 7 XTALI -0.5 03Vee™ | V
Vi T N L XTAL1 -0.5 0.1® VvV
Vin LD NN 7 XTAL1 fl 0.6 Vi@ Veet05 |V
/RESET
Vi T O\ E L R XTAL1 0.7 Ve @ Veet0.5 \%
Vi T O\ E L R /RESET 0.85 Ve ® Veet0.5 v
Vou FIHARHEE | 1o, =20mA, V=5V 8.6 \
.5

H58PLFET1 T
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B, DH | Io.=10Ma, V=3V
Vou R | Iog =20mA, Vee=5V 4.3 \
@B, DM |Iy=10mA, V=3V 2.3
Iy o N i v Vee=6V, pinlow 1.5 nA
W 1O JH
Iy o N\ i v Vee=6V, pinlow 980 nA
W 1O JH
RRST =R A e VA 100 500 kQ
FH
Ryo /O H#) s 35 120 kQ
Hi FH.
lee R | TAERE, V=3V, 3.0 mA
4MHz
WERES, V=3V, 1.0 mA
4MHz
Iec FHA | WDT ffifE, V=3V 9 15.0 nLA
WDT 2515, V=3V <1 2.0 uA
Vacio PR LL A o8 V=5V 40 mV
AN
b
Incix FRAPL L 5 % VeV Vin=Vc /2 -50 50 nA
i N H
b
taced T bl % Vee=2.7V 750 ns
4 IR Vee=4.0V 500
E:
1. “HRAE” ARRAUFATLL €07 TRHEU ¥ 55 o s
2. “H/ME” 4@%@1} 17 BREUN A%
3. T I 1o, Z RN REREEL 200mA
DO — D5 F1 ZTAL2 ¥ IOLzﬂIT i 100mA
B0 — B7 #1 D6 [ 1, Z RIAGERE T 100mA
3. FTEEIN Ly 2 FAGERE 200mA
DO — D5 #1 ZTAL2 1] Loy zﬁur it 100mA
B0 — B7 1 D6 [¥] Loy Z HIAGEE IS 100mA
4. HHTEN Ve b 2V
AR ISP IR B I TE
B 56 SIS Hh
tercn — tohoL
N
« tereL >

H59TIFET1 T
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HhER
) 25 Vec=2.7V~4.0V V—A4.0V~6.0V Vs
&/ME BAME B/ME BAME
1/ tercl P P 0 4 0 10 MHz
feLeL I 250 100 ns
tenex 75 FELTA I (1) 100 40 ns
terex AR HL 1) i) 100 40 ns
teren b TFI TR 1.6 0.5 s
teneL T I ] 1.6 0.5 s
BLAYER

JR B R ] T A AE I I o XU I B AT 100% It DIREIN &  45 1Fh
T VO S E AN (7 R . 5L R A2 AE R N
PR DG 5 I B R B R

SAFIAESE LU NI TR, TAEMR, VO DR, VO HAZMAR, HATH
AR LA TARUR L o BRI FE AR IS AR

BB DFET AR CoV AT AT . b, CLARBURE, Ve =L/EHE, =10
EI RS SBIPRTE S

AT S B T DR B o A I A AT T A I FR AR kAL

TAE TR, F I RE S 2R B Sk i ez ZE MR T & T I I AE.

60171 TT
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1. (mA)

I ..(mA)

I (mA)

25

20

15

10

12

10

B 57 TARHRRSHERT R

ACTIVE SUPPLY CURRENT vs. FREQUENCY

Ta= 25°C
V= 6V
L+ V= 5.5V
///// V=5V
[ — | // | — Vo= 4.5V
e e = g B B o S VI
— ? — — | T s
L —] | — L — V, = 3.3V
| — ////////j/ﬁ -
//// | _—1 | _—1 | T — - V.= 3.0V
—
— L] /////;—///_’_ V, = 2.7V
— —1 — 1
e | |
P e e
=1 |
=
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Frequency (MHz)
- S
B 58 TAEHMSHERCR
ACTIVE SUPPLY CURRENT vs. V¢
FREQUENCY = 4 MHz
T,=25C
T,=85C
/
2.5 3 35 4 45 5 55 6
Ve(V)
N YN e e
Bl 59 TAERMSHRR LR, WEEL
IDLE SUPPLY CURRENT vs. FREQUENCY
TA= 25°C
V.= 6V
| — V= 5.5V
/
V= 5V
| e
/
= — V.= 4.5V
| —
\VEPY]
o | — V.= 3.6V
| — | — ////sz 33V
L — | — —T1 —V.=30v
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I/0 PIN INPUT HYSTERESIS vs. V¢
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Rd——H W27 4% Rr— %7 748
K— % k——HHE R Rk
b——ZF A AT B VO R AEAS IR s—IRET AL
Z. Y. X—R31:R26
A—T/0 kit q—mWEE (640
e | EEk | fik EXG E e
BAREBERIE
ADD Rd, Rr | AArErAom Rd € Rd + Rr Z,CN,V,.S.H 1
ADC Rd, Rr | wfdbfiArm Rd€Rd+Rr+C 7Z,C,N,V.S.H 1
ADIW Rd, K | Z5mar %L Rd+1:Rd¢ Rd+1:Rd+K | Z,C,N,V,S 2
SUB Rd, Rr | A7 A7 ek Rd € Rd - Rr Z,C.N,V,SH 1
SUBI Rd, K | JkorBI%k Rd € Rd-K Z,CNN,V,S H 1
SBC Rd, Rr | wrdt A7 ok Rd € Rd—Rr-C Z,C,N,V.S.H 1
SBC I Rd, K | #ritfiygorii% | Rd € Rd-K-C Z,C,N,V.S.H 1
SBIW Rd, K | 435 0or B4 Rd+1:Rd¢ Rd+1:Rd-K | Z,CN,V.S 2
AND Rd, Rr | &5 Rd € Rd * Rr Z,N,V,S 1
ANDI Rd, K | 537R81%k RI€Rd * K Z,N,V.S 1
OR Rd, Rr | 4R} Rd € Rd V Rr Z,N,V,S 1
ORI Rd, K | 87 R4k Rd€Rd V K Z,N,V,S 1
EOR Rd, Rr | 578§ Rd € RdO+ Rr Z,NV.,S 1
COM Rd 1 Rd € $FF - Rd Z,CN,V.S 1
NEG Rd 2 (ML Rd € $00 - Rd Z,CN,V.S.H 1
SBR Rd, K | WEasf &N | Rd€Rd V K Z,N,V,S 1
CBR Rd, K | FHRAMEE |RA€Rd » ($FF-K) | Z,N,V,S 1
INC Rd fn— Rd € Rd + 1 Z,N,V.S 1
DEC Rd W Rd € Rd-1 Z,N,V.S 1
TST Rd R Rd €< Rd < Rd Z,N,V,S 1
CLR Rd THER 2 A7 Rd €< RdO+ Rd Z,NV,S 1
SER Rd ER A Rd € $FF - 1
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BhiFie 4
RJMP k A PC €PC+k+1 - 2
IJMP [HEEBkE: (Z2) PC(15:0)¢Z, - 2
PC(21:16)€0
JMP k 20 Bk PC €k - 3
RCALL k AEHTE PC €PC+k+1 - 3/4
ICALL HEPH (2 PC(15:0)€Z, - 3/4
PC(21:16)€0
RET W H IR A PC & HEtk - 4/5
RETI IR 1] PC & HEtk ! 4/5
CPSE Rd, Rr | Lb#, MHSEWBE | # (Rd=Rr) PC&PCH2 | - 1/2/3
5 3
CP Rd, Rr | H#% Rd - Rr Z,CNN,V,S.H 1
CPC Rd, Rr | affilbfifthis Rd—Rr-C Z,C,N,V.S.H 1
CPI Rd, K | 57RI% i Rd-K Z,CNN,V,S.H 1
SBRC Rd, b | FAFALEZFEW | ¥ (Rd (b) = 0) |- 1/2/3
Bk PC&PCH2 8( 3
SBRS Rd, b | FAFALEMH | #5 (VO (A, B) =1) |- 1/2/3
Bk PC&PCH2 8( 3
SBIC A, b |10 FHAEMMGE | & (JO (A, b) =0 |- 1/2/3
FHIHk PC€PC+2 B¢ 3
SBIS A, b |VO FAF#RfiE |4 (Rd (b) = 1) |- 1/2/3
A7 Bk PC&PC+2 1% 3
BRBS s, k REPREENMBE | & (SREG (s) =1) |- 12
PC<PCHk+1
BRBC s, k REPREHEEB | & (SREG (s) =0) |- 172
PC&PCHk+1
BREQ k AHEERP Bk ¥ (Z=1) PCEPC+k+1 | - 12
BRNE k ANEERD gk ¥ (Z=0) PCEPC+k+1 | - 1/2
BRCS k HEA BBk ¥ (C=1) PC&PC+k+1 | - 12
BRCC k WA RERT BBk 17 (C=0) PC&PC+k+1 | - 12
BRSH k KTPZFHIBECE | 45 (C=0) PC€PC+k+1 | - 12
5)
BRLO k INTFEIBE (R | #F (C=1) PC&PC+k+1 | - 1/2
)
BRMI k 1 B Bk 45 (N=1) PC&PC+k+1 | - 12
BRPL k 1E R Bk 47 (N=0) PCE€PC+k+1 | - 1/2
BRGE k KPFETHEGE | 4 NO+v=1 ) |- 172
FF5) PC&PC+k+1
BRLT k ANTFRIEE CHRF [ ( NO+vV=0 ) |- 1/2
=) PC&PC+k+1
BRHS k H {7 E& A7 B Bk ¥ (H=1) PC&PC+k+1 | - 12
BRHC k H {73 % R Bk ¥ (H=0) PC&PC+k+1 | - 12
BRTS k T &7 Bk # (T=1) PCEPC+k+1 | - 172
BRTC k T i F Pk # (T=0) PCEPC+k+1 | - 172
BRVS k VB BBk ¥ (V=1) PC&PC+k+1 | - 172
BRVC k V i F Ik 17 (V=0) PCE€PC+k+1 | - 172
BRIE k Hh A A Bk ¥ (I=1) PC€PC+k+1 | - 12
BRID k T AE BBk ¥ (I=0) PC€PC+k+1 | - 12

Bt S
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MOV Rd, Rr | #7547 4% Rd € Rr - 1
LDI Rd, K | BUZEI%L Rd € K - 1
LDS Rd, k | MEds X L Rd € (k) - 2
LD Rd, X | [BJ#EHEL Rd € (XD - 2
LD Rd, X+ | [B#HEL, JEh | Rd € (XD, X€X+]1 - 2
LD Rd, -X | [BEHE, SGi | X€X-1, Rd € (X) - 2
LD Rd, Y | [HJ#HUEL Rd € (Y) - 2
LD Rd, Y+ | A0, J5hn | Rd € (Y), Y€Y+I - 2
LD Rd, -Y | [BEHEL SGo | Y€Y-1, Rd€ (Y) - 2
LDD Rd,Y+q | iR | Rd € (Y +q) - 2
LD Rd, Z | [WJ#HUE Rd € (Z) - 2
LD Rd, Z+ | [B#HUEL, JEhn | Rd € (Z), Z€Z+1 - 2
LD Rd, -Z | [H#EHE, Sl | z€Z-1, Rd € (Z) - 2
LDD Rd,Z+q | i AL | Rd € (Z+q@) - 2
STS k , Rr | i HdkEIX (k) € Rr - 2
ST X, Rr | [H#A75L (X) € Rr - 2
ST X+, Rr | [AFEAFE J50n (X) €Rr, X€X+1 | - 2
ST X-, Rr | [HFAFE, SGml | X€X-1, (X) €Rr - 2
ST Y, Rr | [H#A750 (Y) €Rr - 2
ST Y+, Rr | [EEAFEG J5n (Y) €Rr, YEY+H |- 2
ST Y-, Rr | [H#A7E S6ml | Y€Y-1, (Y) €Rr - 2
STD Y+q.Rr | Al | (Y+q €Rr - 2
ST Z, Rr | [H#A75L (Z) € Rr - 2
ST Z+, Rr | [AEAFEG J5n (Z) € Rr, Z€Z7+1 - 2
ST Z-, Rr | [WFAFE, Sbml | 2€27-1, (Z) € Rr - 2
STD Z+q,Rr | Wi IEAAE | (Z+q@ €Rr - 2
LPM FEFE P X BB RO € (Z) - 3
IN Rd, A | M IO Bk Rd € 1/0 (A) - 1
OUT A, Rr | 17501 10 /O (A) € Rr - 1
PUSH Rr N STACK € Rr - 2
POP Rd A Rd € STACK - 2
AL R AL ARTE 4
LSL Rd A Rd@n + 1) € Rd@n), |ZCNVH 1
Rd(n)€0, C€RA(7)
LSR Rd AR Rd(n) ¢ Rd@n + 1), |ZCNYV 1
Rd(7)€0, C€RA(0)
ROL Rd AL AL e RdA(0)€C, Rd(n+1) ¢ | ZCN,VH 1
Rd(n), C€RdA(7)
ROR Rd WA A Rd(7)€C , Rd(n) < |ZCN\V 1
Rd(n+1), C€RdA(0)
ASR Rd HARER Rd(n) € Rdn + 1), |ZCNYV 1
n=6..0
SWAP Rd AT AT Hi Rd(3..0) €> Rd(7.4) |- 1
BSET s WEbRE SREG (s) €1 SREG (s) 1
BCLR s TH bR & SREG (s) €0 SREG (s) 1
SBI A, b WHE /0 T8 | /0 (A, b) €1 - 2
faga
CBI A, b | 5B VO T4 | VO (A, b) €0 - 2
AL
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BST Rr, b |Rrffbfif] T T € Rr (b) T 1
BLD Rd, b | T 3| Rr 1] b L Rr (b) €T - 1
SEC B C cC<€l C 1
CLC W% C C€0 C 1
STN AN N &1 N 1
CLN HEN N €0 N 1
SEZ Y Z Z€1 Z 1
CLZ HEZ Z€0 Z 1
SEI AT | [€1 I 1
CLI HEI 1€0 I 1
SES BAL S S€ 1 S 1
CLS HES S€0 S 1
SEV BALV V&l v 1
CLV HEV V<O v !
SET EATT T&1 T 1
CLT EET T<€0 T !
SHE B H He€l H 1
CLH HEEH H <0 H 1
NOP AR - 1
SLEEP NI - 3
WDR I VHEN - !
ERER
B (MHz) | Bl (V) ERT Bk LA
AT90S2313 — 4PC 20P3 7
AT90S2313 — 4SC 208 (0°C -70°C)
4 2.7-60 AT90S2313 — 4P1 20P3 T
AT90S2313 — 4SI 208 (-40°C - 85C)
AT90S2313 — 10PC 20P3 T H
AT90S2313 — 10SC 20S (0°C -70°C)
10 40-60 AT90S2313 — 10P1 20P3 Tk
AT90S2313 — 10SI 20S (-40°C - 85°C)
BIERR
20P3 20 J#, 0300, YHEXFIE (PDIP)
20S 20 Ji, 0.300”, %K} Gull-Wing /) JUsf (SOIC)
FREBEELAR
iR A

1. W% AVR ASM 1.3 Csadvfictt, T M EsasmetcomlF #)
2. C%i¥: TAR C; IMAGECRAFT C (30 KidG A ); &54%
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