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System Bus Timing for 6800 Series MPU

A0
RIW ><F7t’m€_b “‘—fms‘%
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D[7:0]
(Write)
I tOHE
D[?:O} ACCE
(Read)
AGND = PGND =DGND = 0V, VDDA = VDDP=VDDI = 3.0to 5.0v , Ta = 25T
Item Signal Symbol Condition Min. Max. Unit

Address setup time AO tAWE 10 —
Address hold time tAHB 0 —
System cycle time tCYCB 1100 —
Enable L pulse width (WRITE) tEWLW 500 -
Enable H pulse width (WRITE) E tEVWHW 500 —_
Enable L pulse width (READ) tEWLR 500 —_
Enable H pulse width (READ) tEWHR 500 e ns
CSB setup time CcSB tCSS6 100 —
CSB hold time tCSHB 130 —
Write data setup time tDS6 200 —
Write data hold time D7:0] tDHE 250 —
Read data access time tACCB CL=100pF — 950
Read data output disable time tOH6 CL =100 pF 5 200

Note:

1. Theinput signal rise time and fall time (tr, tf) is specified at 15 ns or less. When the system cycle time is extremely fast,
(tr + tf) = (tCYCB — tCCLW — tCCHW) for (tr + f) = (tCYC8 — tCCLR — tCCHR) are specified.

2. All timing is specified using 20% and 80% of VDD1 as the reference.
tCCLW and tCCLR are specified as the overlap between CSB being “L" and /WR and /RD being at the "L" level.
CSB and MWR (or /RD) cannot act at the same time and CSB should be 100ns widther than /AWR (or /RD).



! n # II#

System Bus Timing for 8080 Series MPU
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D[7:0]
(Write)
¢ Lore
D[7:0] Aot
(Read)
AGND = PGND =DGND = 0V, VDDA = VDDP=VDDI = 3.0to 5.0V , Ta = 25°C
Item Signal Symbol Condition Min. Max. Unit
Address setup time AO tAWS 10 —
Address hold time tAHS 0 —
System cycle time tCYC8 1100 —
MR L pulse width (WRITE) MWR tccLw 500 —
MR H pulse width (WRITE) tCCHW 500 —
/RD L pulse width (READ) D tCCLR 950 —
/RD H pulse width (READ) tCCHR 500 e ns
CSB setup time tCSS8 100 —
CSB
CSB hold time tCSH8 100 —
WRITE Data setup time tDS8 200 —_
WRITE Data hold time DI70] tDHE 50 —
READ access time tACCS CL =100 pF — 950
READ Output disable time tOH8 CL =100 pF 5 200

Note:

1. The input signal rise time and fall time (tr, tf) is specified at 15 ns or less. When the system cycle time is extremely fast,
(tr + tf) < (tCYC8 — tCCLW — tCCHW) for (tr + tf) < (tCYC8 — tCCLR - tCCHR) are specified.
All timing is specified using 20% and 80% of VDD1 as the reference.

3. tCCLW and tCCLR are specified as the overlap between CSB being “L" and MVR and /RD being at the “L" level.
CSB and /WR (or /RD) cannot act at the same time and CSB should be 100ns widther than /WR (or /RD).
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System Bus Timing for 4-Line Serial Interface
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SDA >< First bit )< / >< Last bit ><
!

AGND = PGND =DGND = 0V, VDDA =VDDP= VDDI = 3.0 to 5.0V, Ta= 25T

Item Signal Symbol Condition Min. Max. Unit
Serial clock period tSCYC 300 —
SCL *H" pulse width SCL tSHW 150 o
SCL “L" pulse width tSLW 150 -
Address setup time AQ tSAS 150 -
Address hold time tSAH 150 —
Data setup time tSDS 120 — ns
Data hold time SDA tSDH 120 —_
CSB-SCL time tCSS 150 —_—
CSB-SCL time CsB tCSH 150 o
CSB "H" pulse width tCSW 30 -

Note:
1. The input signal rise and fall time (tr, tf) are specified at 15 ns or less.
2. All timing is specified using 20% and 80% of VDD1 as the standard.
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System Bus Timing for 3-Line Serial Interface
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AGND = PGND =DGND = 0V, VDDA = VDDP= VDDI = 3.0 to 5.0V, Ta= 25T

Item Signal Symbol Condition Min. Max. Unit
Serial Clock Period tsSCYC 300 —
SCL “H" pulse width SCL tSHW 150 —
SCL“L" pulse width tSLW 150 —
Data setup time tSDS 120 —
SDA ns
Data hold time tSDH 120 —
CSB-SCL time tCSS 150 —
CSB-SCL time CSB tCSH 150 —
CSB "H" pulse width tCsw 30 —_

Note:
1. The input signal rise and fall time (tr, tf) are specified at 15 ns or less.
2. Alltiming is specified using 20% and 80% of VDD1 as the standard.
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Hardware Reset Timing

RSetg[tS[:se r Not Reset >< During Reset Reset Complete

AGND = PGND =DGND = 0V, VDDA =VDDP= VDDI = 3.0 to 5.0V, Ta= 25C

. . Rating .
Item Signal Symbol Condition Unit
Min. Max.
Reset time R o 5"
Reset "L" pulse width tRW 15 — us
RSTB

Reset rejection tRJ —
Reset rejection (for noise spike) tRJS — 10 ns

|« RW »|

Reset is accepted
l¢ 3|
[ iRW >
A Y -|| rx_____/wh\_,.hﬂw
' |

LJ\NH W lmawwr\/\_,__ R
IRJS

Note:

1. For PROM related operation, it takes 50ms at least for PROM Registers to load PROM contents.
Do NOT use any PROM related command during this period.

2. When the system issues a RSTB LOW pulse, the reset procedure of IC will start if the LOW pulse is longer than tRW
specified above. If the LOW pulse is less than tRJ specified above, the reset procedure of IC will not start.
If the LOW pulse is longer than tRJ and less than tRW, the reset procedure of IC is not guaranteed.
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Add. | Default
Instruction A0 ERD RWR D7 D6 D5 D4 D3 D2 D1 Do Function
{hex) (hex)
0 1 0 ] 0 0 0 0 0 0 Non-Operati
NOP 00
1 1 1 0 1 0 0 1 0 1 on
0 1 0 0 0 1 0 0 1 0
SLPOUT 12 Sleep Out
1 1 1 0 1 0 0 1 0 1
0 1 0 0 0 1 0 0 1 1
SLPIN 13 Sleep In
1 1 1 0 1 0 0 1 0 1
0 1 0 0 0 1 0 1 0 0
DISOFF 14 Display Off
1 1 1 0 1 0 0 1 0 1
0 1 0 0 0 1 0 1 0 1
DISON 15 Display On
1 1 1 0 1 0 0 1 0 1
0 1 0 0 0 1 1 0 1 0 Display
DINVOUT | 1A
1 1 1 0 1 0 0 1 0 1 Invert Out
0 1 0 0 0 1 1 0 1 1 Display
DINVIN 1B
1 1 1 0 1 0 0 1 0 1 Invert In
0 1 0 0 0 1 1 1 0 0
BLOUT 1C Blinking Out
1 1 1 0 1 0 ] 1 0 1
0 1 0 0 0 1 1 1 0 1
BLIN 1D Blinking In
1 1 1 0 1 0 0 1 0 1
0 1 0 0 1 0 0 0 0 1
1 1 0 0 0 0 0 0 SFmMmA SFrmAD 00
Start Frame
STFRAME | 21 1 1 1 0 1 0 0 1 0 1
Address
1 1 1 0 1 0 0 1 0 1
1 1 1 0 1 0 0 1 0 1
0 1 0 0 1 0 0 0 1 0
1 1 0 0 0 0 0 0 BppSell | BppSeld 02
BPPSEL 22 1 1 1 0 1 0 0 1 0 1 BPP Select
1 1 1 0 1 0 0 1 0 1
1 1 1 0 1 0 0 1 0 1
0 1 0 0 1 0 0 1 0 0
1 1 0 0 0 0 0 MV My MX 00 |Memory
MADCTL 24 1 1 1 0 1 0 0 1 0 1 Address
1 1 1 0 1 0 0 1 0 1 Control
1 1 1 0 1 0 0 1 0 1
0 1 0 0 1 0 0 1 0 1
1 1 PSAT PSAG PSAS PSA4 PSA3 PSA2 T PSAQ 00
Page
PASET 25 1 1 PEAT PEAG PEAS PEA4 PEA3 PEAZ PEA1 PEAD 9F
Address Set
1 1 0 0 0 0 0 0 FrmaAd FrmAD 00
1 1 1 0 1 0 0 1 0 1
CASET 26 0 1 0 0 1 0 0 1 1 0 Column




(\"C I "# "#
0 0 0 0 ] 0 CSA9 CSA8 00  |Address Set
CSA7 CSAB CSAS5 CSA4 CSA3 CsAaz CSA1 CSAD 00
0 0 0 0 0 0 CEAS CEA8 D2
CEAT CEAS CEAS5 CEA4 CEA3 CEA2 CEA1 CEAO TF
0 0 1 0 1 0 0 1
0 0 0 0 BFData3 | BFData2 | BFData1 | BFData0 00
BLKFIL 29 1 0 1 0 0 1 0 1 Block Fill
1 0 1 0 0 1 0 1
1 0 1 0 V] 1 0 1
0 0 1 0 1 0 1 1
BlinkCyc7 | BlinkCyc6 | BlinkCycs | BlinkCyc4 | BlinkCye3 | BlinkCyc2 | BlinkCye1 | BlinkCyc0 | 1D
BLSET 2B 0 0 0 0 B1stF1 B1stFO B2ndF1 | B2ndFO 01  |Blinking Set
1 0 1 0 ] 1 0 1
1 0 1 0 V] 1 0 1
0 0 1 0 1 1 0 0
WRRAM 2C 1 0 1 0 0 1 0 1 Write RAM
Data7 DataB Datab Datad Data3 Data2 Datal Datal
0 0 1 0 1 1 0 1
1 0 1 0 0 1 0 1
RDRAM 2D Read RAM
X X X X X X X X
Data? DataB Datas Datad Data3 Data2 Datal Datal
0 0 1 1 (0] 0] 0 1
0 0 0 0 0 0 0 DisLin8 01
DISAR 31 DisLin7 DisLing DisLin5 DisLind DisLin3 DisLin2 DisLin1 DisLin0 3F |Display Area
0 0 0 0 0 0 DisCol9 DisCold 02
DisGol7 | DisColé | DisCol5 [ DisCol4 DisCold | DisCol2 DisCol1 DisColD 7F
0 0 1 1 V] 1] 1 0
HCIkNo7 | HCIkNo6 | HCIkNoS | HClkMo4 | HCIkMo3 | HCIkNo2 | HClkNo1 | HClkNoO 32
DISSET1 32 BPNo7 BPNo6 BPMo5 BPNod BPNo3 BPNo2 BPNo1 BPNo0 02 |Display Set1
NorBlk 0sCOo 0 0 FPNo11 FPMNo10 FPMoS FPNo8 0o
FPNo7 FPNo& FPNo5S FPNo4 FPNo3 FPNo2 FPNo1 FPNoO 01
0 0 1 1 0 0 1 1
SOnT7 SOnTé SOnTSs SOnT4 S0nT3 S0OnT2 S0OnT1 SOnTO 0A
DISSET2 33 SOffT7 SOffT6 SOffTS SOffT4 SOffT3 SOffT2 SOffT1 SOffTO 28 |Display Set2
GOnT7 GOnTE GOnTS GOnT4 GOnT3 GOnT2 GOnT1 GOnTO oc
GOffT7 GOFTS GOffTS GOffT4 GOffT3 GOffT2 GOffT GOFTO 26
0 0 1 1 0 1 0 0
0 0 0 0 0 0 0 Part15L8 0o
PTLSET1 34 Par15L7 | Part1SLS | Pan1SL5 | Part1SL4 | Pat1SL3 | Part1SL2 | Part15L1 | Part1SLO 00 |Partial Set 1
0 0 0 0 0 0 0 Part1EL3 00
Pat1EL7 | PartiELS | Pat1ELS | PartiEL4 | Pat1EL3 | PartiEL2 | Part1EL1 | PartiELO 00
PTLSETZ2 | 35 0 0 1 1 0 1 0 1 Partial Set 2
0 0 1] 0 V] 1] 0 Par2SLa 00
Part2SL7 | Part2SL6 | Pant2SL5 | Part2SL4 | Part2SL3 | Part2SL2 | Part2SL1 | Part2SL0 00
0 0 0 0 0 0 0 Part2EL8 00




(\"C I "# "#
PantZELY | Part2ZELE | PantZELS | PartZEL4 | Pant2EL3 | Part2ELZ | Pant2EL1 | Part2ZELD 00
0 0 1 1 0 1 1 0
0 NDisRefR6E [NDisRefR5|NDisRefR4 |NDisRefR3|NDisRefR2 |NDisRefR 1| NDisRefR0| 00
PTLSET3 | 36 0 ] 0 0 0 RTBFreq2 | RTBFreql | RTBFreql| 00 |Partial Set3
0 0 0 0 0 NDisDM1 | NDisDMO 00
1 0 1 0 0 1 0 1
0 1 0 1 0 1 0 0
0 0 0 0 VeomS3 | WeomS2 | VeomS1 | VeomSO0 00
VCOM
VCMDAT 54 0 0 WeomD15 | VeomD14 | VeomD13 | VeomD12 | VeomD11 | VeomD10 | 00
Offset Data
0 0 VeomD25 | VeomD24 | VeomD23 | VeomD22 | VeomD21 | VeomD20 00
1 0 1 0 0 1 0 1
0 1 0 1 0 1 0 1
up17 uiD118 UD115 UiD114 uiD113 UiD112 UiDt 11 uip110 00
UIDSET 55 up12y uiD128 Ui 2s uiD124 uiD123 UiD122 uiDr21 UiD120 00 User ID
uiD217 | UID216 | UID215 | UID214 | UID213 | UID212 | UID211 uiD210 0o
UiD227 | UID226 | UID225 | UID224 | UID223 | UiD222 | UID221 uipzzo 0o
0 1 1] 1 1 V] 1 1]
MTPMODY| MTPMODS | MTPMODSMTPMOD4 | MTPMOD3|MTPMODZ |MTPMOD 1| MTPMODO 00 Multi Time
MTPMOD | 5A 1 0 1 0 0 1 0 1 PROM
1 0 1 0 0 1 0 1 Mode
1 0 1 0 0 1 0 1
0 1 0 1 1 ¥] 1 1
0 0 0 0 0 MTP_Sel 0 Prog_Mod| 00 |Multi Time
MTPOP 5B 1 0 1 0 0 1 0 1 PROM
1 0 1 0 0 1 0 1 Operation
1 0 1 0 0 1 0 1
0 1 1 0 0 0 0 1
BST3SR1 | BST3SRO 0 0 BST40ON | BST30ON | BST20N | BST1ON 40 .
PWRCTL | 61 FOFNo3 | FOFMo2 | FOFNo1 | FOFNoD 0 SAMPSet2 |SAMPSet1 | SAMPSet0| 01 ;:\::;
0 0 1] 0 0 ¥] 1 1] 02
1 0 1 0 0 1 0 1
0 1 1 0 0 0 1 0
0 VCOMS | VCOM5 | VCOM4 | VCOM3 | VCOMZ | VCOM1 | VCOMO 0A  |Electronic
EVSET1 62 0 ] WVGHREGS [VGHREG4 | VGHREG3|VGHREG2 |VGHREGT |VGHREGO| 06 |Volumn Set
0 0 0 VGLREG4 | VGLREG3 | VGLREG2 | VGLREG1 | WVGLREGD OF 1
1 0 1 0 0 1 0 1
0 1 1 0 0 0 1 1
0 0 0 GvDD4 | GVDDI | GVDD2 | GVDD1 GVDDO OF  |Electronic
EVSET2 63 0 0 0 GVCL4 GVCL3 GvCL2 GVCL1 GVCLD OF |Volumn Set
1 0 1 0 0 1 0 1 2
1 0 1 0 1 0 1
BCLKSET | 64 0 1 1 0 0 1 0 0 Booster
0 AVelCk2 | AVelCIk1 | AVelClkO 0 AVACIK2 | AVACIK2 | AVACIK2 44  |Clock
0 VglClk2 VgICIk1 VgIClkO 0 Vghelk2 Vghelk1 VghClkO 44 Setting
0 AVEICIk_nd2 AV Clk_nd1 | AVeIClk_nd2 0 AVdCIk_nd2 | AVACIk_nd1 | AVACIk_ndD 44

%




0 ValClk_nd2 | ValClk_nd1 | VgIClk_nd0 o Vahelk_nd2 | Vghelk_nd1 | VghClk_nd0 | 44
0 1 1 0 0 1 1 0
VGPP 0 0 ScanDir 0 0 ScanMod1 | ScanMod0| 00
GATESET | 66 1 0 1 0 0 1 0 1 Gate Set
1 0 1 0 0 1 0 1
1 0 1 0 0 1 0 1
0 1 1 0 1 1 0 0
0 0 0 0 0 LOnTyp 0 LEDMD 00
PWMCTRL| 6C SLEDOn7 | SLEDORG | SLEDOnS | SLEDOnd | SLEDOR3 | SLEDOR2 | SLEDOR1 | SLEDORD P
ASLEDON? | ASLEDORG | ASLEDONS | ASLEDON4 [ ASLEDONS | ASLEDONZ | ASLEDOR | ASLEDOROD Contrel
ASLEDOfT | ASLEDOfS | ASLEDOf5 | ASLEDOf | ASLEDOf3 | ASLEDOf2 [ASLEDOf1 | ASLEDOfO
0 1 1 1 0 0 1 0
1 0 1 0 0 1 0 1
R17 R16 R15 V] R13 R12 R11 R10
0 R26 R25 R24 R23 R22 R21 R20
RDSTAT 72 Read Status
R37 R36 R35 R34 R33 R32 R31 R30
R47 R46 R45 R44 R43 R42 R41 R40
0 0 0 0 0 R52 R51 R50
0 R66 RE5 R64 0 R62 Ré1 R60
0 1 1 1 0 0 1 1
Read
RDREV 73 1 0 1 0 0 1 0 1
Revision
R17 R16 R15 R14 R13 R12 R11 R10
0 1 1 1 ] 1 0 1
1 0 1 0 0 1 0 1
R17 R16 R15 R14 R13 R12 R11 R10
R27 R26 R25 R24 R23 R22 R21 R20
R37 R36 R35 R34 R33 R32 R31 R30
R47 R46 R45 R44 R43 R42 R41 R40
R57 R56 R55 R54 R53 R52 R51 RE0 Read User
ROUID 7 R&7 REG6 RB5 R&4 RE3 RG2 R61 R&0 1D
R7T R7T& R75 R74 R73 R72 R71 R70
R&7 R86 R85 R84 R&3 R&2 R&1 R80
R&7 RO6 Rg5 Ro4 R93 Ro2 R91 Ro0
RAT RAG RAS5 RA4 RA3 RAZ RA1 RAO
RE7 RE& RES RE4 RE3 RE2 RE1 REOD
RC7 RCE RC5 RC4 RC3 RC2 RCA RCO
RDVCMDA| 79 0 1 1 1 1 0 0 1 Read VCOM
T 1 0 1 0 0 1 0 1 Data
X X R15 R14 R13 R12 R11 R10
X X R25 R24 R23 R22 R21 R20
X X R35 R34 R33 R32 R31 R30
X X R45 Rd4 R43 R42 R41 R40
X X R55 R54 R53 R52 R51 R50
X x RE5 R&4 RE3 R&2 RE1 R&0
X X R75 R74 R73 R72 R71 R70
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