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[ 1
Pin No.[ Pin Name | Dir. Buffer Characteristic
1{SCLKMODE | 3.3V CMOS Interface Input Buffer
2|AUSE IN2 | 3.3V CMOS Interface Input Buffer(Use "L" level only)
3|AUSEIN3 | 3.3V CMOS Interface Input Buffer(Use "L" level only)
4|AUSE IN4 | 3.3V CMOS Interface Input Buffer(Use "L" level only)
5|AUSE IN5 | 3.3V CMOS Interface Input Buffer(Use "L" level only)
6|/GNDO G 10 GND(Paired VDDO)
7|AUSE IN7 | 3.3V CMOS Shumitt Interface Input Buffer
8|AUSE IN8 | 3.3V _CMOS Shumitt Interface Input Buffer
9|VDDO P 3.3V(10) VCC(Paired GNDO)
10|SCLKMODEB |1 3.3V _CMOS Interface Input Buffer
11|GNDM G Core GND(Paired VDDM)
12|VDDM P 2.5V(Core) VCC(Paired GNDM)
13|SCLKCHGO - LPF for SCLK PLL
14|VDDA P 2.5V(Analog) VCC(Paired GNDA)
15|GNDA G Analog GND(Paired VDDA)
16|RESETBIN | 3.3V _CMOS Shumitt Interface Input Buffer
17|GNDI G Core GND(Paired VDDI)
18|VDDI P 2.5V(Core) VCC(Paired GNDI)
19|PCLKMODEB |1 3.3V CMOS Interface Input Buffer
20/DCLKIN | 3.3V CMOS Shumitt Interface Input Buffer
21|AUSEQUT21 |0 3.3V CMOS Interface Output Buffer(10L=3mA)
22|DCLKO 0 3.3V CMOS Interface Output Buffer(10L=6mA)
23|DVSYNCOUT |0 3.3V CMOS Interface Output Buffer(10L=3mA)
24|DHSYNCOUT |0 3.3V CMOS Interface Output Buffer(10L=3mA)
25|DDEQUT 0 3.3V CMOS Interface Output Buffer(10L=3mA)
26/DGDOUTO 0 3.3V CMOS Interface Output Buffer(10L=3mA)
27/DGDOUT1 0 3.3V CMOS Interface Output Buffer(10L=3mA)
28/DGDOUT?2 0 3.3V CMOS Interface Output Buffer(10L=3mA)
29/DGDOUT3 0 3.3V CMOS Interface Output Buffer(10L=3mA)
30/DGDOUT4 0 3.3V CMOS Interface Output Buffer(10L=3mA)
31|DGDOUTS 0 3.3V CMOS Interface Output Buffer(10L=3mA)
32|DGDOUT6 0 3.3V CMOS Interface Output Buffer(10L=3mA)
33|DGDOUTY 0 3.3V CMOS Interface Output Buffer(10L=3mA)
34|GNDO G 10 GND(Paired VDDO)
35|VDDO P 3.3V(10) VCC(Paired GNDO)
36|SDCLKOUT 0 3.3V CMOS Interface Output Buffer(10L=6mA)
37/SDAQUTO 0 3.3V CMOS Interface Output Buffer(10L=6mA)
38|SDAQOUT1 0 3.3V CMOS Interface Output Buffer(10L=6mA)
39|SDAQUT?2 0 3.3V CMOS Interface Output Buffer(10L=6mA)
40[{SDAOUT3 0 3.3V CMOS Interface Output Buffer(10L=6mA)
41[SDAOUT4 0 3.3V CMOS Interface Output Buffer(10L=6mA)
42[SDAQUTS 0 3.3V CMOS Interface Output Buffer(10L=6mA)
43[SDAOUT6 0 3.3V CMOS Interface Output Buffer(10L=6mA)
44(SDAOUT7 0 3.3V CMOS Interface Output Buffer(10L=6mA)
45|GNDO G 10 GND(Paired VDDO)
46|AUSEOUT46 [0 3.3V CMOS Interface Output Buffer(10L=3mA)
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Pin No.[ Pin Name | Dir. Buffer Characteristic
47[AUSEOUT47 [0 3.3V CMOS Interface Output Buffer(10L=3mA)
48|VDDO P 3.3V(10) VCC(Paired GNDO)
49(SDAOUT8 0 3.3V CMOS Interface Output Buffer(10L=6mA)
50/SDAQUT9 0 3.3V CMOS Interface Output Buffer(10L=6mA)
51|SDAQOUT10 0 3.3V CMOS Interface Output Buffer(10L=6mA)
52|SDAQUT11 0 3.3V CMOS Interface Output Buffer(10L=6mA)
53|SDAQUT12 0 3.3V CMOS Interface Output Buffer(10L=6mA)
54|SDAQUT13 0 3.3V CMOS Interface Output Buffer(10L=6mA)
55|GNDI G Core GND(Paired VDDI)
56|VDDI P 2.5V(Core) VCC(Paired GNDI)
57|SDBAQUTO 0 3.3V CMOS Interface Output Buffer(10L=6mA)
58|SDBAQOUT1 0 3.3V CMOS Interface Output Buffer(10L=6mA)
59/SDCSOUT 0 3.3V CMOS Interface Output Buffer(10L=6mA)
60|SDRASOUT 0 3.3V CMOS Interface Output Buffer(10L=6mA)
61|SDCASOUT 0 3.3V CMOS Interface Output Buffer(10L=6mA)
62|SDWEQUT 0 3.3V CMOS Interface Output Buffer(10L=6mA)
63/SDDOMOUT 0 3.3V CMOS Interface Output Buffer(10L=6mA)
64|SDCKEQUT 0 3.3V CMOS Interface Output Buffer(10L=6mA)
65|GNDO G 10 GND(Paired VDDO)
66|VDDO P 3.3V(10) VCC(Paired GNDO)
67/SDLDQO B 3.3V CMOS Interface Input with Pullup 50KQ & Output Buffer(10L=6mA)
68/SDLDQ1 B 3.3V CMOS Interface Input with Pullup 50KQ & Output Buffer(10L=6mA)
69/SDLDQ2 B 3.3V CMOS Interface Input with Pullup 50KQ & Output Buffer(10L=6mA)
70/SDLDQ3 B 3.3V CMOS Interface Input with Pullup 50KQ & Output Buffer(10L=6mA)
71/SDLDQ4 B 3.3V CMOS Interface Input with Pullup 50KQ & Output Buffer(10L=6mA)
72|SDLDQ5 B 3.3V CMOS Interface Input with Pullup 50KQ & Output Buffer(10L=6mA)
73|SDLDQ6 B 3.3V CMOS Interface Input with Pullup 50KQ & Output Buffer(10L=6mA)
74|SDLDQ7 B 3.3V CMOS Interface Input with Pullup 50KQ & Output Buffer(10L=6mA)
75|GNDO G 10 GND(Paired VDDO)
76|VDDO P 3.3V(10) VCC(Paired GNDO)
77|GNDI G Core GND(Paired VDDI)
78|VDDI P 2.5V(Core) VCC(Paired GNDI)
79/SDLDQ8 B 3.3V CMOS Interface Input with Pullup 50KQ & Output Buffer(10L=6mA)
80/SDLDQ9 B 3.3V CMOS Interface Input with Pullup 50KQ & Output Buffer(10L=6mA)
81/SDLDQ10 B 3.3V CMOS Interface Input with Pullup 50KQ & Output Buffer(10L=6mA)
82(SDLDQ11 B 3.3V CMOS Interface Input with Pullup 50KQ & Output Buffer(10L=6mA)
83|SDLDQ12 B 3.3V CMOS Interface Input with Pullup 50KQ & Output Buffer(10L=6mA)
84(SDLDQ13 B 3.3V CMOS Interface Input with Pullup 50KQ & Output Buffer(10L=6mA)
85/SDLDQ14 B 3.3V CMOS Interface Input with Pullup 50KQ & Output Buffer(10L=6mA)
86/SDLDQ15 B 3.3V CMOS Interface Input with Pullup 50KQ & Output Buffer(10L=6mA)
87|GNDO G 10 GND(Paired VDDO)
88|VDDO P 3.3V(10) VCC(Paired GNDO)
89/SDUDQO B 3.3V CMOS Interface Input with Pullup 50KQ & Output Buffer(10L=6mA)
90/SDUDQ1 B 3.3V CMOS Interface Input with Pullup 50KQ & Output Buffer(10L=6mA)
91/SDUDQ2 B 3.3V CMOS Interface Input with Pullup 50KQ & Output Buffer(10L=6mA)
92|GNDI G Core GND(Paired VDDI)

6 (MZEN3001FJO6I)ZENIC INC.



ZENIC

SLETT W L DE G

ZENS3001F

Pin No. [ Pin Name |[Dir Buffer Characteristic
93|VDDI P 2.5V(Core) VCC(Paired GNDI)
94/SDUDQ3 B 3.3V CMOS Interface Input with Pullup 50KQ & Output Buffer(10L=6mA)
95/SDUDQ4 B 3.3V CMOS Interface Input with Pullup 50KQ & Output Buffer(10L=6mA)
96/SDUDQ5 B 3.3V CMOS Interface Input with Pullup 50KQ & Output Buffer(10L=6mA)
97/SDUDQ6 B 3.3V CMOS Interface Input with Pullup 50KQ & Output Buffer(10L=6mA)
98/SDUDQ7 B 3.3V CMOS Interface Input with Pullup 50KQ & Output Buffer(10L=6mA)
99|GNDO G 10 GND(Paired VDDO)
100)VDDO P 3.3V(10) VCC(Paired GNDO)
101({SDUDQ8 B 3.3V CMOS Interface Input with Pullup 50KQ & Output Buffer(10L=6mA)
102[(SDUDQ9 B 3.3V CMOS Interface Input with Pullup 50KQ & Output Buffer(10L=6mA)
103[(SDUDQ10 B 3.3V CMOS Interface Input with Pullup 50KQ & Output Buffer(10L=6mA)
104(SDUDQ11 B 3.3V CMOS Interface Input with Pullup 50KQ & Output Buffer(10L=6mA)
105[SDUDQ12 B 3.3V CMOS Interface Input with Pullup 50KQ & Output Buffer(10L=6mA)
106{SDUDQ13 B 3.3V CMOS Interface Input with Pullup 50KQ & Output Buffer(10L=6mA)
107(SDUDQ14 B 3.3V CMOS Interface Input with Pullup 50KQ & Output Buffer(10L=6mA)
108[SDbUDQ15 B 3.3V CMOS Interface Input with Pullup 50KQ & Output Buffer(10L=6mA)
109|GNDO G 10 GND(Paired VDDO)
110)VDDO P 3.3V(10) VCC(Paired GNDO)
111(AUSEIN111 |1 3.3V CMOS Interface Input Buffer with Pulldown 50KQ
112[PCLKMODE | 3.3V CMOS Interface Input Buffer
113|GNDM G Core GND(Paired VDDM)
114)VDDM P 2.5V(Core) VCC(Paired GNDM)
115|PCLKCHGO - LPF for PCLK PLL
116|VDDA P 2.5V(Analog) VCC(Paired GNDA)
117[GNDA G Analog GND(Paired VDDA)
118|GNDI G Core GND(Paired VDDI)
119|VDDI P 2.5V(Core) VCC(Paired GNDI)
120[PCLKO 0 3.3V CMOS Interface Output Buffer(10L=6mA)
121[PORTC3 0 3.3V CMOS Interface Output Buffer(10L=6mA)
122[PORTC2 0 3.3V CMOS Interface Output Buffer(10L=6mA)
123[PORTC1 0 3.3V CMOS Interface Output Buffer(10L=6mA)
124[PORTCO 0 3.3V CMOS Interface Output Buffer(10L=6mA)
125[POGDIN7 | 3.3V CMOS Interface Input Buffer
126[(POGDING | 3.3V CMOS Interface Input Buffer
127[POGDIN5 | 3.3V CMOS Interface Input Buffer
128(POGDIN4 | 3.3V CMOS Interface Input Buffer
129(POGDIN3 | 3.3V CMOS Interface Input Buffer
130[POGDIN2 | 3.3V CMOS Interface Input Buffer
131[POGDIN1 | 3.3V CMOS Interface Input Buffer
132[POGDINOQ | 3.3V CMOS Interface Input Buffer
133[SYNCIOQ B 3.3V CMOS Interface Input & Output Buffer(10L=6mA)
134[HSYNCIO B 3.3V CMOS Interface Input & Output Buffer(10L=6mA)
135[VSYNCIO B 3.3V CMOS Interface Input & Output Buffer(10L=6mA)
136|GNDO G 10 GND(Paired VDDO)
137|VDDO P 3.3V(10) VCC(Paired GNDO)
138[AUSEQOUT138 |0 3.3V CMOS Interface Output Buffer(10L=3mA)
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Pin No. [ Pin Name |[Dir Buffer Characteristic
139[AUSEQUT139 |0 3.3V CMOS Interface Output Buffer(10L=3mA)
140[GNDI G Core GND(Paired VDDI)
141[PCLKIN | Input Buffer(For Oscillator)
142[PCLKOUT 0 Qutput Buffer (For Oscillator)

143(vDDI P 2.5V(Core) VCC(Paired GNDI)

144(MDQO B 3.3V CMOS Interface Input & Output Buffer(10L=6mA)
145(MDO1 B 3.3V CMOS Interface Input & Output Buffer(10L=6mA)
146{MDQ2 B 3.3V CMOS Interface Input & Output Buffer(10L=6mA)
147(MDQ3 B 3.3V CMOS Interface Input & Output Buffer(10L=6mA)
148(MDO4 B 3.3V CMOS Interface Input & Output Buffer(10L=6mA)
149(MDQ5 B 3.3V CMOS Interface Input & Output Buffer(10L=6mA)
150(MDQ6 B 3.3V CMOS Interface Input & Output Buffer(10L=6mA)
151(MDQ7 B 3.3V CMOS Interface Input & Output Buffer(10L=6mA)
152(MDO8 B 3.3V CMOS Interface Input & Output Buffer(10L=6mA)
153(MDQ9 B 3.3V CMOS Interface Input & Output Buffer(10L=6mA)
154(MDQ10 B 3.3V CMOS Interface Input & Output Buffer(10L=6mA)
155(MDQ11 B 3.3V CMOS Interface Input & Output Buffer(10L=6mA)
156(MDQ12 B 3.3V CMOS Interface Input & Output Buffer(10L=6mA)
157(MDQ13 B 3.3V CMOS Interface Input & Output Buffer(10L=6mA)
158(MDQ14 B 3.3V CMOS Interface Input & Output Buffer(10L=6mA)
159(MDQ15 B 3.3V CMOS Interface Input & Output Buffer(10L=6mA)
160[GNDQ G 10 GND(Paired VDDO)

161(MCLKIN | 3.3V CMOS Shumitt Interface Input Buffer

162[VDDO P 3.3V(10) VCC(Paired GNDQ)

163 [MDMAREQOUT |0 3.3V CMOS Interface Output Buffer(10L=6mA)

164 |MDMAAKIN I 3.3V CMOS Interface Input

165[MWAITBOUT |0 3.3V CMOS Interface Output Buffer(10L=6mA)
166[MINTBOUT 0 3.3V CMOS Interface Output Buffer(10L=6mA)
167[MAINO | 3.3V CMOS Interface Input Buffer

168[MAIN1 | 3.3V CMOS Interface Input Buffer

169[MAIN2 | 3.3V CMOS Interface Input Buffer

170[MAIN3 | 3.3V _CMOS Interface Input Buffer

171[MAIN4 | 3.3V _CMOS Interface Input Buffer

172[MAIN5 | 3.3V _CMOS Interface Input Buffer

173[MAING | 3.3V CMOS Interface Input Buffer

174[MAIN7 | 3.3V CMOS Interface Input Buffer

175[MAIN8 | 3.3V _CMOS Interface Input Buffer

176[MAIN9 | 3.3V CMOS Interface Input Buffer

177[MCSBIN | 3.3V CMOS Interface Input Buffer

178(MRDBIN | 3.3V CMOS Interface Input Buffer

179(MWRBIN | 3.3V CMOS Interface Input Buffer

180[GNDI G Core GND(Paired VDDI)

181[SCLKIN | Input Buffer(For Oscillator)

182[SCLKOUT 0 Qutput Buffer (For Oscillator)

183(VvDDI P 2.5V(Core) VCC(Paired GNDI)

184[AUSEQOUT184 |0 3.3V CMOS Interface Output Buffer(10L=3mA)
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Pin Dir
21 1/F  [VSYNCIO B - VSYNC 60HZ 50p
HSYNCI0 B - HSYNC 15KHz 50p
SYNCIO B - 15KHz 50p
POGDINO 7 1 - ( 0) 13.5MHz
PORTCO 3 0 L / 13.5MHz 20p
PCLKIN 1 - 27MHz
PCLKOUT 0 | *PCLKIN 27MHz 10p
PCLKCHGO - - PCLKPLL Low Pass Filter
PCLKO 0 | PCLKIN 27MHz 50p
PCLKMODEB 1 - 1(L:PLL/H: ) DC
PCLKMODE 1 - 2(L:  /H:PLL) DC
13 1/F  |DVSYNCOUT 0 L VSYNC 60HZ 30p
DHSYNCOUT 0 L HSYNC 15KHz 30p
DDEOUT 0 L 15KHz 30p
DGDOUTO 7 0 L 13.5MHz 30p
DCLKIN 1 - 27MHz
DCLKO 0 | DCLKIN 27MHz 30p
55|SDRAMI/F SDCSOUT 0 H SDRAM 23MHz 30p
SDRASOUT 0 H SDRAM RAS 23MHz 30p
SDCASOUT 0 H SDRAM CAS 23MHz 30p
SDWEOUT 0 H SDRAM WE 23MHz 30p
SDDOMOUT 0 H SDRAM DIN / 23MHz 30p
SDCKEQUT 0 H SDRAM 23MHz 30p
SDCLKOUT 0 L SDRAM 46MHz 30p
SDAOUTO 13 0 L SDRAM 0 13 23MHz 30p
SDBAOUTO 1 0 L SDRAM 23MHz 30p
SDLDQO 15 B - SDRAM 23MHz 30p
SDUDQO 15 B - SDRAM 23MHz 30p
34 1/F MCSBIN ] - ( ) 33MHz
MWRBIN 1 - ( ) 33MHz
MRDBIN 1 - ( ) 33MHz
MAINO 9 1 - 17MHz
MDQO 15 B - 17MHz 100p
MDMAREQOUT 0 H DMA 17MHz 30p
MDMAAK IN 1 - DMA 17MHz
MWAITBOUT 0 H WAIT 5MHZ 30p
MINTBOUT 0 H 5MHZ 30p
MCLKIN 1 - 33MHz
6 RESETBIN ] - ( )
SCLKIN 1 - 20/40MHz
SCLKCHGO - - SCLKPLL Low Pass Filter
SCLKOUT 0 | *SCLKIN 20MHz 10p
SCLKMODEB 1 - 1(L:PLL/H: ) DC
SCLKMODE 1 - 2(L:  /H:PLL) DC
13 AUSEIN2 1 - L
AUSEIN3 1 - "L
AUSEIN4 1 - "L
AUSEINS 1 - L
AUSEIN7 1 - 10kQ
AUSEIN8 1 - 10kQ
AUSEIN111 1 - L
AUSEQUT* 0 -
42 VDDO P - (3.3V)
GNDO G - GND
GND
VDDI p - (2.5V)
GNDI G - GND
GND
VDDM VDDA P - (2.5V)
VDDI
GNDM GNDA G - GND
GNDI,GNDO
*
(
Lo
H:"H"
* :
( )
(
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|
GND I1=GNDO=GNDA=0V)
VDDI -0.3 3.0 V
VDDO -0.3 4.0 \
VDDA -0.3 3.0 v
VI -0.5 VDDO+0.5 V
VO -0.5 VDDO+0.5 V
10 20 mA
TST -40 150
( VDDI=VDDA=2.5V+ 0.2V VDD0=3.3V+ 0.3V TA=0 70 GND*=QV)

VDDI 2.3 2.7 V
VDDO 3.0 3.6 \
VDDA 2.3 2.7 v
VIH N H ( ) 2.2 VDDO+0.3 V
VIL N Lt ( ) -0.3 0.8 V
VT+ H ( ) 1.4 2.7 V
VT- Lt ( ) 0.6 1.8 v
VTH ( ) 0.3 \
TT N ( ) 30 ns
TT S ( ) 1 ms
FR M (MCLKIN) 1 40 MHz
FR P (PCLKIN) 20 30 MHz
FR D (DCLKIN) 20 30 MHz
FR S1 (SCLKIN) PLL 15 20 MHz
FR S2 (SCLKIN) PLL FR P or FR D i40 MHz
TA 0 70

(Note) GND*=GNDI ,GNDA, GNDO

VDDI=VDDA=2.5V+ 0.2V VDD0=3.3V+ 0.3V TA=0 70 GND*=0V)
IL VI=GNDO or VI=VDDO +5 uA
10Z +5 uA
VOH2(3mA)  ["H" 2(3m ) 10H=-3mA VDDO-0.4 \
VOL2(3mA) ["L™ 2(3m ) 10L=3mA 0.4 v
VOH3(6mA) ["H" 3(6m ) 10H=-6mA VDDO-0.4 \
VOL3(6mA) ["L" 3(6m ) 10L=6mA 0.4 V
RIU VI=GNDQ 30 120 KQ
RID VI1=VDDO 30 120 KQ
PAVE VDDI=VDDA=2.5,VDD0=3.3 600 mw
FR *=MAX ON

Cl f=1MHz,VDDO=0V 8 pF
(0] f=1MHz, VDDO=0V 8 pF
Cl0 f=1MHz , VDDO=0V 8 pF
(Note) GND*=GNDI ,GNDA, GNDO

FR_*=FR_M,FR_P,FR_D,FR_S2
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MCLKIN
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MAIN9 O
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e DNMA

MCLKIN
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MCSBIN

MAIN9 O
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MWAITBOUT
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MDQ15 0(OUT)

)

)

)
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T1 Twi Twe Twe Twe T2 T1 Twi Twe Twe
Ter
—TSur(CsB) Thr(CSB) Twhr(CSB) |
¢ TSur(VA) Thr(MA)
ADDn ADDn+1
< Twl (RDB) Twh(RDB) |
| | Ta(RDB-WAITB ) Twr(WALTB ) >
Ta(RDB-DQ) > Tv(DQ)
< Tw(DQ)
Tolz N Tohz |
T |
! |
T1 Twi Twe Twe Twe T2 T1 Twi Twe Twe
Tew
¢ Tsuw(CSB) ThwCSB) Twh%(CSB) |
¢ TSUN(VA) Thw(NA)
ADDn ADDn+1
< Twl (WRB) Twh(WRB) |
| | Ta(WRB-WAITB ) Tuw(WAITB )
Tsd(WDAT) Th(WDAT)
I |
! | |
):
T1 Twi TWE TWE TWE T2 Tl Twi
Ter
Ta( DMAREQ‘
Tw1(DMAREQ) >
TW2(DMAREQ)
|« Tsul(DMAACK) | Ta( DMAREQ‘
| ITSuZ(DMAACK) Th(DMAACK‘ ITwh!DMAACK! >
<« 1Sur(CsB) Thr(CSB) Twhr(CSB) |
¢ TSur(VA) Thr(MA)
ADDn ADDn+1
< Twl (RDB) >
| Ta(RDB-WAITB ) Twr(WAITB ) N
Ta(RDB-DQ) > Tv(DQ)
< Tw(DQ)
Tolz N Tohz
T
!

(MZEN3001FJ061)ZENIC INC.



ZEN3001F

CLK:
Te(CLK) N MCLKIN:
Tuh(CLK) [TCTS I PCLKIN:
. . DCLKIN:
SCLKIN:
. (PLL )
( ) .
PCLKIN N N I N
Su(VSYNC Th(VSYNC
VSYNCIO(CIN)
(positive ) su(HSYNC Th(HSYNC
HSYNCIO(IN)
(positive ) Tsue(DE The(DE
SYNCIO(IN) _(_L_zLMDE)

(positive ) 1ISUCGDIN) | Th(GDIN) .

GDIN I I I I I I
( ) Ta(PCLKO) N}
DCLKO
Ta( PVOUTI. |
VSYNCIO(OUT) [
Ta( PHOUTI. |
HSYNCI0(OUT) [
Ta( PSOUTI. |
SYNCIO(OUT) [

DCLKIN

Ta(DCLKOUT) »!
DCLKO
Ta( DVOUTIl |
DVSYNCOUT [
Ta( DHOUTIl |
DHSYNCOUT [
Ta( DDEOUTi |
DDEOUT [
Ta(GDOUT)
TV(EDOY) |
DGDOUT [ [ [ [
o SDRAMI/F (PLL )
SCLKIN | i
Ta(SDCLKOUT) »!
SDCLKOUT
Ta(0uT) N
out [
| TSU(SDO) | Th(SDO) |
IN [ [

OUT:  SDCSOUT,SDRASOUT, SDCASOUT , SDWEQUT , SDDQMOUT , SDCKEQUT
SDBAOUT1  0,SDAOUT13 0,SDLDQ15 O(OUT),SDUDQL5 0(OUT)
IN:  SDLDQ15 O(IN),SDUDQL5 O(IN)

12 (MZEN3001FJ061)ZENIC INC.



ZENC

ZEN3001F
[AC ]
MIN MAX
Tcr 260.0ns
Tsur(CSB) CSB (RDB} ) 1.0ns
Thr(CSB) CSB (RDB1 ). 1.0ns
Tsur(MA) (RDB} ) 1.0ns
Thr(MA) (RDB1 ) 1.0ns
Ta(RDB-WAITB) _ |WAITB (RDB! ) 1MCLK+15.0ns
Twr (WAITB) WAITB 7SCLK+1MCLK+15ns REG291[9:5]
Ta(RDB-DQ) (RDB! ) 7SCLK+2MCLK+15ns
Tw(DQ) REG291[4:0] *REG291[15]=1"b0  REG291[4:0]
Tv(DQ) 3ns *REG291[15]=1"b1,1%b0  REG291[4:0]
Tolz 6SCLK+IMCLK
Tohz 15.0ns *REG291[15]=1"b1,1%b0  REG291[4:0]
Twl (RDB) RDB 7SCLK+3MCLK
Twh(RDB) RDB"H'" 1SCLK+2.0ns
Twhr (CSB) CSB"H" IMCLK
*MCLK=MCLKIN
*SCLK=SCLKIN ~ (PLL )/2SCLKIN ~ (PLL )
MIN MAX
Tcw 260.0ns
Tsuw(CSB) CSB (WRBY ) 1.0ns
Thw(CSB) CSB (WRB1 ) 1.0ns
Tsuw(MA) (WRBY ) 1.0ns
Thw(MA) (WRB1 ) 1.0ns
Ta(WRB-WAITB) _ |WAITB (WRB! ) 1MCLK+15.0ns
Taw(WAITB) WAITB 7SCLK+1MCLK+15ns REG291[9:5]
Tsd (WDAT) (WRBL ) 1.5SCLK
Th(WDAT) (WRB1 ) 1.0ns
Twl (WRB) | R 7SCLK+3MCLK
Twh(WRB) Jurerwe 1SCLK+2.0ns
Twhw(CSB) CSB"H" IMCLK
*MCLK=MCLKIN
*SCLK=SCLKIN ~ (PLL )/2SCLKIN ~ (PLL )
MIN MAX
Ta(DMAREQ) DMAREQ 15ns
Tw(DMAREQ) DMAREQ 1 REG294[6:2] *REG294[7]=1"bl  REG294[6:2]
DMA Tw2 (DMAREQ) DMAREQ 2 1.0ns *REG294[7]=1"b0
Tsul(DMAACK)  |DMAREQ 1(MCLK1 ) 1.0ns *REG294[7]=1"b0  Ta(DMAREQ)
Tsu2 (DVMAACK) (RDB! ) 1.0ns
Th(DMAACK) (RDB1 ) 3.0ns
Twh (DMAACK) DMAACK''H'™ 1SCLK+2.0ns
*SCLK=SCLKIN ~ (PLL )/2SCLKIN ~ (PLL )
MIN(ns) MAX(ns)
TC(MCLKIN) 25 1000
Twh(MCLKIN) "H 12 400
Twl (MCLKIN) "L 12 400
TC(SCLKIN) 25 1000 PLL (REG2E2 ) 25NS+ 2ns
Twh(SCLKIN) "H 12 400
Twl (SCLKIN) "L 12 400
Tc(PCLKIN) 30 1000 PLL (REG2E0 ) 37NS+ 2ns
Twh(PCLKIN) "H 14 400
Twl (PCLKIN) ULt 14 400
Tc(DCLKIN) 30 1000 PLL (REG2EL ) 40NS+ 2ns
Twh(DCLKIN) "H 14 400
Twl (DCLKIN) ULt 14 400
T(jitta) 0.1
*:PLL
MIN(ns) MAX(ns)
Ta(PCLKO) PCLKO 30 Cout=50pF (REG20F[6]=1"h1&&REG2EO[10:8]=3"h0)
Ta(PVOUT) VSYNCI0 30 Cout=50pF  (REG20F[6]=1"h1&&REG2EO[10:8]=3"h0)
Ta(PHOUT) HSYNCI0 30 Cout=50pF  (REG20F[6]=1"h1&&REG2EO[10:8]=3"h0)
Ta(PSOUT) SYNCI0 30 Cout=50pF  (REG20F[6]=1"h1&&REG2EO[10:8]=3"h0)
1/F Tsu(VIN) VSYNC 10
Th(VIN) VSYNC 5
Tsu(HIN) HSYNC 10
Th(HIN) HSYNC 5
Tsue(SIN) DE( ) 10
The(SIN) DE( ) 5
Tsud(SIN) DE( D) 10
Tsu(GDIN) 10
Th(GDIN) 5
13 (MZEN3001FJO6I)ZENIC INC.




ZEN3001F

MIN(ns) MAX(ns)
Ta(DCLKO) DCLKO 30 Cout=50pF _ (REG2EO0[10:8]=3"h0)
Ta(DVOUT) DVSYNCOUT 30 Cout=50pF
1/F Ta(DHOUT) DHSYNCOUT 30 Cout=50pF
Ta(DDEOUT) DDEQUT 30 Cout=50pF
Ta(GDOUT) GDOUT 30 Cout=50pF
Tv(GDOUT) GDOUT 3 Cout=10pF
MIN(ns) MAX(ns)
Ta(SDCLKOUT)  JspcLkout 30 Cout=50pF
SDRAMI/F Ta(OUT) SDRAMI/F(OUT) 30 Cout=50pF
Tsu(SDQ) SDDQ 10
Th(SDQ) SDDQ 5
14 (MZEN3001FJO6I)ZENIC INC.



ZENS3001F

[ 1
[ ]
o Verticel Sequence
N REG201[9:0] >
VSYNCIO / (l | )
HSYNCIO | ||§ | || || | ||
REG204[8:0]
SYNCIO
( )
VSYNCIO |
VSYNC N |
( VSYNC)
HSYNCIO mll | | | |
“REG203 HSYNC
( )
VSYNCIO S | B
VSYNC
VSYNC < REG205[7:0]
( VSYNC)
HSYNCIO | | | |
o Horizontal Sequence
REG207[9:0] >
HSYNCIO [ | (D
I REG20A[9:0] Ml
DE1 v REG209[8:0] N| |
(@REG200[4:3]=2'0)
SYNCIO |
| REG20A[9:0]....p
DE2 | REG20A[15:10] |
(BREG200[4:3]=2'1)
( )
HSYNCIO |—
HSYNC Y|, REG20B{50] . |
cwp QLA T
CLKP
( )
YREG209
( )
HSYNCIO 4 |
HSYNC
HSYNC REG20B[5:0],
( HSYNCIN)
CLK P MU TN
( )
o Interlace input Vertical Sequence
2 (EVEN) 1 (0DD) >
525) O @O | @D O ©® O B (9 [(10) (1) (12 20) = (21) (22) (23) (24) (25) (26) (27) (28) (29) (30)
HSYNCIO
VSYNCIO \
(480) O G G O ©® ay ) @)
SYNCIO 19Line Delay .
1 (0DD) , 2 (EVEN) >
(259) (260) (261) (262) (263) (264) (265)|(266) (267) (268) (269) (270) (271)  (279) (280) (281) (282) (283) (284) (285) (286) (287) (289) (290
HSYNCIO
VSYNCIO 1| [
SYNCIO @s)| | @] | @9 19Line Delay N (z)l | (4)| | (e)l | ®
<«—»|EVEN Field

15 (MZEN3001FJO6I)ZENIC INC.



ZENS3001F

o (4:2:2 )
SYNC O [
d 2 »l
GDIN[7:0] co [ vo [ co [ vi [ cba [ v2 [ cn | va [ cb2 |
ckp QL1 L1 L1 I & L1 °4 [& ©[I L1
0 128 (REG200[15:14])
ZEN3001F 128
(128 ) 128=
O
2 REG200[8:7]
REG200[6]
o
VSYNCIO,HSYNCIO
l€ SYNC.Time.....al
POSI | | |
SYNC.Time.....4l
NEGA i | |
SYNCIO e ADDRES S THME e
POSI | |
e ADDRESS. Time N
NEGA | |
[ ]
o Verticel Sequence
. REG282[9:0] » |«REG283[4:0] ,
DVSYNCOUT|__| [
orsyncouT| | L T T L T M T T T T T T e T e T e T T T T T T e e T e e nen
< REG285[8:0]
DDEOUT < REG284[7:0]
o Horizontal Sequence
. REG286[9;0] » |«REG287[7:0] ,
DHSYNCOUT|__| [
< REG289[9:.0] o
DDEOUT < REG288[8:0] N |
o (4:2:2 )
DDEOUT [
. 2 o
DGDOUT[7:0] cbo | vyo | co [ vyr [ cbr [ y2 | cri | v3 | cb2 |
occko W LT L LT LT LI L1 °L_I __J LI __JT 1L_
o 128 (REG280[15:14])
ZEN3001F 128 ( )
O
REG280[4]

16 (MZEN3001FJO6I)ZENIC INC.



ZEN

ZENS3001F

o

ZEN3001F
( )
(

“

0

3

ZEN3001F
4
4 )
[ scD ] PORTC[3:0]
GD > POGDIN[7:0]
ZEN3001F
L sWe(D)| e V,H,SYNC10,PCLKO
GD L/;>__
)
[T s¥nc(o) P’ PORTC[3:0]
GD > POGDIN[7:0]
ZEN3001F
| SYNC(0) * »V,H,SYNCIO,PCLKO
GD

17
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Z\" ZENS3001F

[ 1
O
ZEN3001F 4
ZEN3001F 2
Port0 ZEN3001F Port0 SW_ ZEN3001F
<o VSYNC10(0) F»IVSYNCIO(T)
<9 HSYNC10(0) L »IHSYNCIO(1)
PCLKIN
< L PCLKO
SW
> POGDIN[7:0] B[ [->{PocoIng7:0]
Portl Portl
L :_ PORTC[1:0] L ] PORTC[1:0]
( (BREG20F[6]=1"b1)) ( (BREG20F[6]=1"b0))
ZEN3001F
ZEN3001F
Idle Auto
(REG20F[5]=1"b1)
VSYNCIO | | [ [ [ VSYNC(PORTO) | | [ [ [
VSYNC(PORT1) |_| |_| |_| |_|_
PORTC[0] | | | | PORTC[O0] | | | |
PORTC[1] | [ | [ | porTerny [ [
[ Porto | Port1 | Port0 | Portl | | Porto [ ndie | Portli [ udie ] Port0 |
(REG20F[6]=1"b1)) ( (REG20F[6]=1"b0))
*REG20F[5]=1"b1,REG20E[4:0]=5"h01 *REG20F[5]=1"b1,REG20E[4:0]=5"h01
ZEN3001F MPU
(REG20F[15:12]) (REG20E[4:0])
(REG20F[9:8])
RCR (REG295[5]=1"b0) ECR (REG295[6]=1"b0)
ECR
< > ECR
exl. REG20F[15:12]=4"h2 RCR
REG20E[4:0]=5"h01 po [ P2 [ P3| Po | P2 [ P3| Po ] P2 [ P3| [ P3 [ wdie
ex2. REG20F[15:12]=4"h2
T10 10 10 10 o
< >
ECR (REG20F[9:8]=2"h1 ) ECR (REG20F[9:8]=2"h0 )
exl. REG20F[15:12]=4"hC RCR RCR RCR
REG20F[9:8]=2"h0 P0o | po | PO Idle pL [ Pr [ PL ] P1L Idle Po [ o [ Po [ PO |

18 (MZEN3001FJO6I)ZENIC INC.



ZENIC

ZEN3001F
)
(CASEL: ) (CASE2: ) (CASE3: )
PORTO PORTL |
PORTO Wo W1
PORTL PORT2 PORT3
W2 W3
I
| H
PORTO WeA 4
PORTL ( 1)
)
ECR(REG295[6]=1"b0) ECR(REG295[6]=1"b0) ECR(REG295[6]=1"b0)
(ECR ) (ECR ) (ECR )
Auto (REG20F[5]) Auto (REG20F[5]) Auto (REG20F[5])
PORT (REG20F[15:12])

PORT (REG20F[15:12])
)

(

(REG20E[4:0])
(REG20E[4:0]!=5"h00)
RCR(REG295[5]=1"b0)

PORT (REG20F[15:12])
)

(

(REG20E[4:0])
(REG20E[4:0]==5"h00)
RCR(REG295[5]=1"b0)

(

4

(REG20E[4:0])

(REG20E[4:0]!=5"h00)

(REG281)
(REG28E[14]=1"b1)

RCR(REG295[5]=1"h0)

)
1( ) 1( )
3 4 1 (@REG20E[4:0]=5"h01) 3 1 (@REG20E[4:0]=5"h01)
(  REG20E +3 4) (  REG20E +3 4)
2( 2(
1x PORT 1x PORT
)
1( ) 1(
REG20E[4:0] REG20E[4:0]
2( ) 2(
1x PORT 1x PORT
)
ECR(REG295[6]=1"b0) ECR(REG295[6]=1"h0) ECR(REG295[6]=1"b0)
(ECR ) (ECR ) (ECR )
(REG20F[5]) (REG20F[5]) (REG20F[5])
PORT (REG20F[15:12]) PORT (REG20F[15:12]) PORT (REG20F[15:12])
( ( ( )

(REG20F[9:8]) (REG20F[9:8]) (REG20F[9:8])
RCR(REG295[5]=1"h0) RCR(REG295[5]=1"h0) (REG281)
RCR v ECR 4 (REG20E[14]=1"b1)

1 RCR(REG295[5]=1"h0)
( 1 ) RCR v ECR
1
( 1 )
RCR,ECR 1 1
19 (MZEN3001FJO6I)ZENIC INC.




ZEN3001F
[ |
(REG200[15:14])
(REG200[8:71)
MSB<->LSB (REG200[61)
(REG20F[3:0])
FRC (REG200[13:9])
(REG246[01)
(REG2D0[15:0])
Upper (REG2D1[15:0D)
Middle (REG2D2[15:0])
Lower (REG2D3[15:0])
(REG20F[6]1)
(REG200[5])
(REG200[4:3])
(REG201[13])
(REG201[15])
(REG200[2:0])
Vsync (REG201[9:0])
Vsync (REG202[5:0])
Vsync (REG203[7:0])
Vertical (REG204[8:0])
Vsync (REG205[7:0])
Hsync (REG207[9:0])
Hsync (REG208[7:0])
Hsync (REG209[8:0])
Horizontal (REG20A[9:0D)
Hsync (REG20B[5:0])
DE (REG20A[15:10])
DE (REG20D[15:8] ,REG20D[7:0])

Sync

(REG20E[11:8])
(REG20E[4:0])
(REG20F[5])
(REG20F[15:12])
(REG20F[9:8])
(REG20E[5])

(REG20F[7])

(REG295[61)
(REG295[5])

REG201[14]

uv

(REG210[15])
(REG210[14])
(REG210[10:9])
(REG210[1])
(REG210[0])
(REG217[15:8])
(REG217[7:0])
(REG218[7:0])
(REG219[9:0])
(REG211[4:0])
(REG220 REG229)
(REG22A REG22D,REG23A REG23D)
(REG230 REG237)
(REG210[4])
(REG212 ~REG215)
(REG210[3])
(REG210[2])
(REG21A REG21C)
(REG21E[7:0],REG21D[15:0])
(REG239[7:0] ,REG238[15:0])
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ZEN3001F

(REG241[4:0])
(REG244[15:0])
(REG246[5])
(REG24A[14:11])
(REG24A[10])
(REG24A[9:8])
(REG2B8[7:0])
(REG24A[7:0])
(REG24F[5:4])
(REG24F[3:0])
(REG24F[15:6])

(REG241[4:0])
(REG247  REG249)

2 2 (REG246[9])
(REG24B[1])
(REG246[6])
(REG242[15:0] ,REG243[15:0])
(REG246[10])
(REG24B[15:6])
(REG24C[15:0])

X (REG24D[15:0])

Y (REG24E[15:0])

(REG2BO[15])
(REG2B7[15])

(REG2C1[14:8] ,REG2C1[6:0])
(REG2CO[13:0])
(REG2B3  REG2B6)
(REG2C2[5:0])

(REG250[9:0])
(REG252[7:01)
(REG251[4:0])
(REG251[15:5])
(REG253[15:8])
(REG253[7:0])
0SsD (REG25F[15:8])
(REG25F[7:0])
(REG25B[15:8])
(REG25B[7:0])
Vsync (REG25C[7:0])
2 (REG254[15:8])
(REG254[7:0])
(REG25E[2])
(REG255[15:8])
(REG255[7:0])
(REG25E[4D)
(REG257[15:8])
(REG257[7:01)
(REG25E[0])
(REG258[15:8])
(REG258[7:0])
(REG25E[1])
1/F (REG25D[15:8])
(REG25D[7:01)
JPEG (REG259[1:0])
(REG25E[7D)
JPEG (REG271[8:0])
(REG25A[8:7],REG25A[5:3])
(REG25A[1:0])
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ZEN3001F

0SD

1/2
1/4

0SD
0Sb
0SD
0SD

(REG260[2:1])
(REG260[3])
(REG260[4])
(REG260[6:5])
(REG264[7:0],REG265[15:0])
(REG261[9:0],REG262[8:0])
(REG2DS[1])
(REG2D8[2])
(REG2DS[0])
(REG2D9[15:8] ,REG2D9[7:0])
(REG2DA[15:8] ,REG2DA[7:0])
(REG2DB[15:8] ,REG2DB[7:0])
00SD (REG2DC[14:0])
108D (REG2DD[14:0])
208D (REG2DE[14:0])
30SD (REG2DF[14:0])

JPEG

WoT

DRI

(REG270[1])

JPEG

(REG27A[15])
(REG27A[11:0])
(REG27B[0])

(REG263[7])

(REG263[1:0])
(REG25A[2])
(REG263[2])

JPEG  (REG273[4:0])
(REG274[11:0])
(REGOOL[7])
(REG277[2:0])
(REGO07 REGOOA)
(REGO05[7:0],REGO06[7:0])
(F9)  (REG25E[14])
(F10)  (REG25E[13])
(REG270[0])
(REG270[15:8])

(REG276[71)

(REG276[12:8])

(REG276[3:0])
(REG278[8:0],REG279[8:0])
(REG259[3] ,REG259[2])

(REGO0O[3])

22
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ZEN3001F

(REG280[15:14])
(REG280[12])
(REG281[3:0])

Sync (REG280[11:8])

(REG280[7],REG264[7:0],REG265[15:0])
(REG280[5])

MSB<->LSB (REG280[4D)
(REG280[3:1])
(REG283[7],REG283[6:5])

(REG28F[15])
(REG28E[13:12])
(REG28A[7:0],REG28B[9:0])
(REG28E[14])
(REG28E[15])
(REG283[15:12])
(REG281[15:0])
(REG283[11:10])
(REG281[7:4],REG283[9])

Vsync (REG282[9:0])

Vsync (REG283[4:0])

Vsync (REG284[7:0])

Vertical (REG285[8:0])

Hsync (REG286[9:0])

Hsync (REG287[7:0])

Hsync (REG288[8:0])

Horizontal (REG289[9:0])

(REG28E[9:0])
(REG28F[9:0])

DMA

(REG290[14])

(REG291[9:5])
(REG290[5])
(REG290[4:1])
(REG290[0])
(REG291[15],REG291[4:0])
(REG26E[1:0])
(REG26A[1:0])
(REG26E[3])

(REG26D[8:0],REG26C[15:0])

(REG26B[15:0])

DA (REG293[15:0])
DMA (REG294[01)
DA (REG294[1])
DMAREQ (REG294[8:2])
DA (REG294[9])

(REG2A4[15:1])
(REG2A0[15:8])
(FCD) (REG2A0[7])
(REG2A0[1:0])
(REG2A2[3:0])
(REG2A3[15:7] ,REG2A3[6:0])
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(REG295[15:8])
(REG266[15:0],REG267[15:0])
(REG26E[2])
(REG26F[13:12])
1P (REG268[11:0])
(REG269[15:12])
(REG263[9])

ZEN3001F

(REG269[7:6])

JPEG (REG269[11:8])
->JPEG (REG263[6:3])
JPEG (REG269[5:0])
(REG295[7])
(REG295[4])
PCLK PCLK (REG2EO[0])
PCLKPLL (REG2EO[1])
FF (REG2EO[2])
PLL (REG2EO[5:3])
(REG2EO[15])
(REG2EO[6])
(REG2EO[9:7])
(REG2EO[10])
DCLK DCLK (REG2E1[0])
SCLK SDCLKOUT (REG2E2[3])
FF (REG2E2[2])
SDCLKOUTPLL (REG2E2[5:4])
SDCLKOUT (REG2E2[6])
SDCLKOUT (REG2E2[11])
24 (MZEN3001FJO6I1)ZENIC INC.



ZEN3001F

1
ZEN3001F
[¢]
WAX REG220[15:8]] o o
REG221[9:07,REG222[9:0] o
Y Wi REG220[7-0] 5 5
REG223[9:0] ,REG224[9:0] o
Dei taiiix REG225[7-0] 5 5
REG228[9:07 ,REG229[9:0] o
TOTAL {REG227[10-0] . REG228[ 1507V 5
Histogram REG22A,REG22B,REG22C,REG22D,REG23A,REG23B, REG23C, REG23D
MAX REG230[15:8]
U MIN REG230[7:0]
Del taMAX REG231[7:0]
TOTAL {REG33[9- 07 REGI32[ 1507
MAX REG234[15:8]
v MIN REG234[7:0]
Del taMAX REG235[7:0]
TOTAL [REG237[9:0],REG236[15:0]]
YUV {REG239[7:0],REG238[15:0]} o
©) (D)
ZEN3001F
(REG200[15:14])
YUV RGB (REG210[2])
O
vsyne [ ] MAX( MIN( )
— _I1_ Start dot(0,0)
T O(SUUUU >
g DeltaMAX(
Y 2
e R D - 3 J
I 479 ;m
M End dot(639,479) @ - @)
— R (@:VGA) Coordinate( )
0 X 639 3 ( VGA )
TOTAL(
(
(@REG210[2]=1"h0)
(16n) YUV -> RGB
@an [ 5% 4% N (CT(Rnin) < R( ) < CT(Rnax))
M ¢ (CT(Gmin) < G( ) < CT(Gmax))
M ¢ (CT(Bmin) < B( ) < CT(Bmax))
N > (@REG210[2]=1"h1)
(CT(Ymin) < Y( ) < CT(Ymax))
(CT(Cbmin) < Cb( ) < CT(Cbmax))
vV VY vy (CT(Crmin) < Cr( ) < CT(Crmax))
3
Histogram
| Histogram
| @en[n: 1)
255
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0.0)
(REG210[4]=1"h0)
REG213 - (REG212,REG213) (REG214,REG215)
« "M
REG215 S
« "M
1(639,479)
REG212 REG214
C % «C N
o)
(REG211[4:0])
(REG210[15]=1"h0)
o
(REG210[1])

(REG210[0]) 2

(REG210[0]=1"h0)

REG210[15]
REG210[14]

REG22X, 23X
REG210[12:11]

ODD/EVEN/1

REG210[10:9]
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255 3

,,,,,,, — ° (REG2DO[7:0])
. o (REG2D0[15:8])

(0 255)

Yf AX Yorg B
Yf: Y
Yorg: Y
A,B:

(REG2D1,REG2D2,REG2D3)

(A.B)
REG2D3  :IN <= REG2DO
(0 255) REG2D2  :REG2D0 < IN <= REG2D2

2 REG2D1  :IN > REG2DO

1/1( ) 1/2 1/4 3 1/
4 1/16 ( 3 )
4:2:2
2:1:1 1

(REG241[1:0])
1/4 2

(  :REG260[2:1], :REG260[3])
1/2 : JPEG
JPEG

/1 ( = )
3 JPEG

~~
NN
N

(REG261,REG262) 1/2
2 4-1

1/2,1/4
(REG264,REG265) )
(JPEG )
4-2,4-3

t1/74v
A4

PEVZTN B V7T

V2N

1/2V

b A
T1/74v

A4

41 4-2 72 ) 4-3
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4.
3 5-1,5-2
o X2 o X4
Ay Ay AR AR Ay Ay Ay A, AR Ay
Ay Ay AR AR Ao Ay Al AL AR Ay
Cy & GG Ay Ay Ay A, AR Ay
s 4 & & Ao Ay Al A AR Ay
5-1 x 2 E]O E]O E]o E]D ESO ESO
By, By, By B B By
5-2 x 4
5.JPEG
JPEG DCT
)
(30Hz@VGA, SCLK=40MHZ)
JPEG Part2(1S0/1EC10918-2)
(1SO/1EC 1S 10918-1 K.3) 4 (AC DC )
SOl SOFO SOS DQT DHT DRI RSTm EOI
] JPEG Baseline
[ | JPEG Part2 (1SO/1EC10918-2)
] 80x 60 640x 480 MCU
[ | (ISO/IEC IS 10918-1 K.1,2) 2
8
[ | (ISO/IEC IS 10918-1 K.3,4,5,6) 4
(AC DC )
|
(S0l SOFO SOS DQT DHT DRI RSTm EOI)
/ JPEG WDT
o (REG270[0]=1"b0)
REG270[15:8]
REG274
o JPEG (REG270[0]=1"b1)
REG276[12:8],REG276[3:0] JPEG JPEG
(REGO0O[3]) / (REG276[7])
REG274 REG
278 ,REG279 JPEG REG002[1}=1"b0
ZEN3001F JPEG (ISO/1EC IS 10918-1 K.1,2)
(x 1) (REG277[2:0]) 8
(REG277[2:0])
(WDT))
JPEG (EQI etc.)
ZEN3001F JPEG
WDT
WDT JCI REGOOF[4]
JCI
(JPEG )
JPEG
YUV YUV=4:2:2 (REG000[2:0])
(REG280[12])
(REG281[3:0])
JPEG 0
PCLK SYNC
(REG28E[13:12])
4 (REG28E[14])
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6.
3 1/2
( )
REG28E[14]=1"hO0
4'5
( )
& REG28E[14]=1"h1
WO w1l WO W1l
é REG281[15:0]
<;:'| I':(> 4
W2 w3 W2 w3 4*h0 hB ( )
4 4 4*"hc hF (C:  3)
(b: 2)
(E: 1
(F: 0)
7.
4 1
1/4
i; REG28E[15]=1"h1
oo REG283[11:10]
~—]
REG283[9]
REG281[7:4]
QVGA 1
REG281[7:4] REG281[7:4] REG281[7:4]+1
(REG266,REG267,REG295[15:8])
8.JPEG
JPEG
YUV YUV=4:2:2 (REGO00[2:0])
(REG280[12])
(REG281[3:0])
JPEG 0
PCLK SYNC
(REG28E[13:12])
4 (REG28E[14])
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9.0SD
ZEN3001F 32K JPEG
—»{0SD MIX > REG2D8[1]=1"b1
0SD
0SD —> REG2D8[0]
T 0SD
AREA REG2D9,REG2DA
0SD
0SD 0SD REG2D8[2]
(0SD ) 0SD
0SD REG2DB
0SD (REG2DC REG2DF)
0SD 4 REG2DC REG2DF
00D (3K ) o 0SD
REG2DB[7:0] .
o %
REG2DB[15:8]|s2 AREAQ AREAL s3
A
REG2D AREA2 AREA3
Q\M i
REG2DA[15:8] I 0SD
o 0SD
o 0D
SO0[0000000000O0000000O0O0|S1 S0->S1,S2->S3--->Sn
s2looof1loool1111]00/111 1{0]s3
0/111j000000{1/0 00 0 0]1{0 4
000[1j0 0000 0]1/10 00 0 0f1}0
0001000111100]11110
000/1/000/1/0 00000 0 0|1]0
000[1j0 0 0|1(0 000000 0]1{0 0(Progressive, Interlace(0DD)) 78000
ojlt111]00/1111]00[1111f0 o(Interlace(EVEN)) 78800
000000000000000000|Sn 1(Progressive, Interlace(0DD)) 79000
1(Interlace(EVEN)) 79800
L] [] - {REG26D[9:0],REG26C[15:0]}
SDRAM 0 *:Interlace(EVEN) 0obD
0,1 0SD + (800h)
Progressive
0SD S52=(S1+1)
i1 / Interlace
2 / $2=(S1+1)+20"h00800
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L ]
1,
Y
YTH(REG24A[7:0])
2
_ ( 1-D
2 YTH 1
YTH 0
(REG24A[9:8])
2"h0: Z]Yin-Ye|
2°hl: sYc-Yin
‘,,,,,——ffffff”" 2"h2: ZYIN-Ye
YiIn:
00000000000000 Ye:
0000000000110l [] YT
ooffTi11joooj111|0
00[1 1 000[111]0
0000 0000000 ( :REG24A[10])
0000 0000000 ( :REG24A[14:11])
00000000000000
00000000000000
1-1 @ )
2.
2-1
2-2,2-3
{
1
|
2-1 2-2 2-3
3.
« 7/ )
3-1 3-2,3-3
3-1 3-2 3-3
( )
2 2

(REG24F[3:0])=2
Model:"0,1" ( )
(REG24F[5:4]=2"h0)

(REG24F[5:4])
01111010111001010001110
3 I3 3

2 00111111111100000000111
01111111111000000001111 ( )

Mode2:"'0" ( )

01111010111001010001110
(REG24F[5:4]=2"h1) -y y

2 0111111111110111 %{9 01111

01111111111001110001111

( ) 01111010111001010001410
Mode3:"1" 3 Y v
(REG24F[5:4]=2"h2) 2 00111000011000000000110

01111000111000000001110
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4.
Y,U,V
00000000000Q0QO00O Y,U,V Yq,Uq, Vg
0000000000O0j111|0 Y I:YTHL Y YTH 1 YThL: (REG247[7:0])
0 o[z 1lo o oj1 1 1|0 a 0 Ym: (REG247[15:8])
00j11 11000 110 U I:UTHL U Ut 1 Uth: (REG248[7:01)
0000j111/0000000 a 0 Uthu: (REG248[15:8])
0000{111/0000000 V. I:VTHL V' VTH 1 VTHL: (REG249[7:0])
000000000000QCO00O a 0V (REG249[15:8])
000000000000O0O 2
4 I:Yq & Ug & Vq 1
0
5.
XoX1 » Xn XY ( )
( )]
Yo -6-6-0-0-0-000000MW ) " 2
Y1—4-6-6-6-6-6-0-6-6-611+1# Y X
D| 1 11000 110
D|11111{000f11 1|0 MSA(REG24B[1])
DOOJ111/0000000 (REG242,REG243)
D00 110000000
v DO0O0O0O0000O00O0O
Yn ¥P000000000000
5 ( )
6.
Xo Xn),Y (YO Yn)
0
0 XAREA=XWX  XMAX XwzX
1 |Yw=3 Xuax - X
5 |Yuax=8 YAREA=YWX YNAX YuzY
8 Yuax:Y
0 DAREA=MAX (Y AREA , XAREA)
1 ATH(REG24C)
9
00781220011090 Darea At (REG24C)
| |_| |_| Yw, Ynax
Xw=5 Xw, XuAX
Xuax=8
6
(REG2C1: 64 ) SCS(REG2B7[15])
mx n(MAX:64,(m,n=1,2,4,8,16,32,64))
< - m o > (Ywsum ) (REG2B3  REG2B6)
A MWo MWL M2 MW7
MW8.
i | =(2x  )xm (2x A):1 ( )
n =Bx m B:1 ( )
: X,Y REG2C1 ( 71 )
v MW56 MW63
7-1 (REG2B0O[15]=1"h1)
Ywsum  YTHsum YTHsum  :REG2CO[13:0]

, (Ywsum  YTHsum)

(Ywsum ~ YTHsum)

32

Y1Hi(REG2C2[5:0])
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[Micon 1/F ( R/W)]
. (MCLKIN=20MHz,, CLK_S=40MHz )
) ZEN3001F (MWRBIN="H"Fix)
T1 Twi Twe Twe Twe T2 DW T1 Twi Twe
MCLKIN I I I I I I I I I I
MCSBIN ' r\ \ \ HCSBIN ( oL )
\ \ |
MAING 0 { AlDn \ | ADDn+1
MRDBIN ! \ \ I
v v o\ \
MWAITBOUT | WAITB [ \'
/V
MDQ15 0(OUT)
Wait (CLK_S ) (REG291[9:5]) (REG291[15], [4:01)
o (MCLKIN=20MHz , CLK_S=40MHz )
@) ZEN3001F (MRDBIN="H"Fix)
T1 Twi Twe Twe Twe T2 DW T1 Twi Twe
rMCLKIN I I I I I I I I I I
e
MAING 0 \ AlDn \ / /. ADDn+1
MIRBIN p \ \
\ \
MWAITBOUT | WAITB [
Tsd(WDATY Y
400y
MDQ15  O(IN) (ADDn (ADDn+1)
Wait (CLK_S ) (REG291[9:5])
[Micon 1/F ( R/W]
REG26B( 10 )
DMA (REG290[5]=1"b1 )
o (MCLKIN=20MHz,, CLK_S=40MHz )
) ZEN3001F (MWRBIN="H"Fix)
T1 Twi Twe(T2) Twe Twe T2 DW T1 Twi Twe
( T2 )

— MCLKIN 1 I I I I I I I I I
MCSBIN ' /" Ticsein ( iR )
MAING 0O 10"h26B / /. 10"h26B
MRDBIN |
MWAITBOUT "H"Fi Y

1 4
—MDQ15 0(OUT) {
MRDB="L" MRDB="H" (REG291[15] )
. (MCLKIN=20MHz, CLK_S=40MHz )
) ZEN3001F (MRDBIN="H"Fix)
T1 Twi Twe(T2) Twe Twe T2 DW T1 Twi Twe
( T2 )
MCLKIN 1 I I I I I I I I I
MCSBIN ' /" Ticsein ( iR )
MAING 0O 10"h26B / /. 10"h26B
MIRBIN
MWAITBOUT "H"Fi
*Tcomp(WR) .
Tsd(WDAT) I8
MDQ15  O(IN) WDATn WDATn+1
*Tcomp(WR) = (REG290[5]=1"b1) (MAX 4CLK_S)
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[Micon DMA I/F ( R/W]
o DNA
1/F DMAREQ DMAREQ, ACK
DMAREQ DMAREQ DTO(REG294[8])=1"b0
DMAACK
DTO=1"b1 DMAREQ DMAACK ( nega
tive
(DTO=1"b0) (DTO=1"b1)
MDMAREQOUT | ,|REG294[6:2] MDMAREQOUT | 1 | | [
MDMAAK IN MDMAAK IN 1 f | | |
o DNA ( 1/F )
(REG26C, 26D)
DMAREQ, DMAAK (REG290[2:11)
DNIA (REG293[15:0])
DMAREQ (REG297[8:71)
DMAREQ (REG297[6:2])
DVA  (RAW) (REG297[L])
DNIA _ (REG297[0])
o DNA C ) (MDMAREQOUT ,MDMAAKIN negative )
N ™ Tie Tie Tie T
Ter
MCLKIN [ 1 LT 1 I I I I L [
(REG297[0]
MDMAREQOUT —/
REG297[7],REG297[8] —_
MDMAAKIN [
MCSBIN
MAING O
MWRBIN |—c\
MWAITBOUT | WAITB
/
MDQ15 O 1 WDATn
Wait CLKS| ) (REG291[9}5])
1
ZEN3001F
| L[ \
[aic] [eic] Jaic] |
MINTBOUT
EID(REGRAO[15:8] )
AIC
( > )
(REG2A4[15:1])
MINTBOUT=""L"( ) (REG2A2,REG2A3) ( )
MINTBOUT BIC (REG2A0[1]=1"b1)
MINTBOUT="H"( ) ( )
( )
MINTBOUT (ID )
MINTBOUT ( )
BIC AIC  (REG2A0[0]=1"b1)
(
FFC(REG2A0[7]) FCI (REG2A2[3:0]=4"hF)
(1°b0) FCI REG246 (1'bl) REG246
JPEG
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Single Measure complete Interrupt
(REG210[0]=1"h0)

Area Calculate Interrupt
(REG246[10]=1"h0)
> REG24C[15:0]

Color Detect Interrupt
(REG210[3]=1"h0)
> {REG21E[15:0],REG21D[15:0]}

Camera Change enable Interrupt
(REG295[6]=1"h0)

Micon Access (DMA Transfer) enable Interrupt
(REG26A[0]=1"h0)
1

Reserved

Y Measure Interrupt
)
REG2A3[6:0]
(1) YMAX
o] YMAX - YMAX | > YMAX (REG217[15:8])
(2)YMIN
T YMIN - YMIN | > YMIN (REG217[7:0])
(3) YDel taMAX
: | YDel taMAX - YDeltaMAX | > YDeltaMAX (REG218[7:0])
(4)YMAX
2| YMAX - YMAX | > (REG219[9:0])
(5)YMIN
S| YMIN - YMIN | > (REG219[9:0])
(6) YDel taMAX
- | YDel taMAX -_YDel taMAX | > (REG219[9:0])

Timing Buffer Interrupt
/
REG2A3[11:10] REG2A3[15:12]
REG2A3[11:10] REG2A3[15:12]
2"h2 1

(JPEG ) |JPEG

2"hl

( ) JPEG

OO 01| |0 W iN

=
o

Multi-Window point Interrupt
(REG2B0O[15:14]=2"h1)
: > (REG2C0[13:0])
> (REG2C2[5:0])

Differential Count over Interrupt
(REG246[5]=1"h0)
> (REG24F[15:6])% 64

JPEG Register Write Error Interrupt
JPEG JPEG

DMA Transfer Complete Interrupt
DMA (REG294[4]=1"h0)

Frame function Error Interrupt
1

JPEG Function Complete Interrupt
JPEG (REG270[0]=1"b1) JPEG

Frame function Complete Interrupt
1
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[SDRAM 1
ZEN3001F ZEN3001F
SDRAM 64 (16 )
2us
SDRAM ZEN3001F
o <->SDRAM
SDRAM Access Address(L) (REG26C[15:0]) 4 4*h0
SDRAM Access Address(U) (REG26D[8:01)
Micon I/F (REG25D)
>
<
R/W (REG26A[1],[0] )
REG26C,REG26D
W Enable R Enable
N
(REG2A2[3:0]=4"h5)
Y
Write) Read)
SDRAM (REG26B) €— R/W)
N REG26B
— REG
l y 26A[1] [0]
R/W (REG26A[1],[0] )
"EAS(REG26E[3])=1"b0" 1"bl
[REG26C,REG26D ( )}
o
f0 fl 12 f3 f4 f5
(26D) | (26C) | (26D) | (26C) | (26D) | (26C) | (26D) | (26C) | (26D) | (26C) | (26D) | (26C)
) 0007 | 6000 [ OOOF | 6000 [ 0017 | 6000 | O01F | 6000 | 0027 | 6000 | 002F | 6000
X) 0007 | 5800 | OOOF K 5800 | 0017 | 5800 | 001F 5800 | 0027 | 5800 | 002F | 5800
2 0007 | 0800 [ OOOF | 0800 [ 0017 | 0800 | O01F | 0800 | 0027 | 0800 | 002F | 0800
0004 | B0OOO | 000C | BOOO | 0014 | BOOO | 001C = BOOO | 0024 | B0OOO | 002C | BOOO
0000 ' 0000 | 0008 ' 0000 | 0010 | 0000 | 0018 0000 | 0020 ' 0000 | 0028 | 0000
f6 f7 f8 f9 f10 f11
(26D) | (26C) | (26D) | (26C) | (26D) | (26C) | (26D) | (26C) | (26D) | (26C) | (26D) | (26C)
) 0037 | 6000 [ OO3F | 6000 | 0047 | 6000 | 004F | 6000 | 0057 | 6000 | O05F | 6000
X) 0037 | 5800 | 003F | 5800 | 0047 | 5800 | 004F 5800 | 0057 | 5800 | 005F | 5800
2 0037 | 0800 [ OO3F | 0800 | 0047 | 0800 | O04F | 0800 | 0057 | 0800 | O05F | 0800
0034 | B0O0O | 003C | BOOO | 0044 | BOOO | 004C = B0OOO | 0054 | BOOO | 005C | BOOO
0030 ' 0000 [ 0038 A 0000 | 0040 | 0000 | 0048 0000 | 0050 ' 0000 | 0058 | 0000
o JPEG
JPEG Jf0 Jfl Jf2 Jf3 Jf4 Jf5 Jf6 Jf7
JPEG (26D) | (26C) | (26D) | (26C) | (26D) | (26C) | (26D) | (26C) | (26D) | (26C) | (26D) | (26C) | (26D) | (26C) | (26D) | (26C)
0060 0000 [ 0061 @ 0000 | 0062 ' 0000 [ 0063 0000 | 0064 | 0000 | 0065 | 0000 | 0066 0000 | 0067 | 0000
JPEG Jf8 Jf9 Jf10 Jfl11 Jf12 Jf13 Jfl14 Jf15
JPEG (26D) | (26C) | (26D) | (26C) | (26D) | (26C) | (26D) | (26C) | (26D) | (26C) | (26D) | (26C) | (26D) | (26C) | (26D) | (26C)
0068 = 0000 [ 0069 = 0000 | OO6A | 0000 [ 006B 0000 | OO6C | 0000 | 006D | 0000 | OO6E = 0000 | O06F | 0000
JPEG Jf16 Jf17 Jf18 Jf19 Jf20 Jf21 Jf22 Jf23
JPEG (26D) | (26C) | (26D) | (26C) | (26D) | (26C) | (26D) | (26C) | (26D) | (26C) | (26D) | (26C) | (26D) | (26C) | (26D) | (26C)
0070 ' 0000 [ 0071 0000 | 0072 | 0000 [ 0073 0000 | 0074 | 0000 | 0075 | 0000 | 0076 = 0000 | 0077 | 0000
JPEG Jf24 Jf25 Jf26 Jf27 Jf28 Jf29 Jf30 Jf31
JPEG (26D) | (26C) | (26D) | (26C) | (26D) | (26C) | (26D) | (26C) | (26D) | (26C) | (26D) | (26C) | (26D) | (26C) | (26D) | (26C)
0078 ' 0000 [ 0079 A 0000 | 0O7A | 0000 [ 007B = 0000 | 007C | 0000 | 007D | 0000 | OO7E = 0000 | 007F | 0000
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ZEN3001F (REG26C,26D)
24 2322 21 20 19 18 17 16 15 14 13 12 11109 8 7 6 5 4 3 2 1 0
15 9 |8 0 15 0
Reserved Mem Address(U) Mem Address(L) lo 00 o0
_ P "0"Fix
- reg26D 4 reg26C e
o 64Mb SDRAM
o SDRAM ( o SDRAM ( )
(2Mwordx 16bit SDRAM 2 ) (16bit data,25bit address( 1 "Lt))
SDRAMO(Lower16bit) 9 16bit Data 15
BANKO i1 i2 i3 ) |
2047 JPEG15 SFFFFFR JPEG15
JPEG14 SDRAM1(Upperl6bit) i JPEG14
A | A
y L P v
JPEG1 \ 64K word SOFFFFh ¢ JPEG1 \
1536 ____\EE@___!\_ _______ (128Kbyte) 300000 ____\EE_GQ___J_X‘
1535 5 2FFFFFh 5
(JPEG ) | (JPEG )
A :
) | ‘
1 OFFFFFh 1
JPEG ) 080000h (JPEG
A 0 512K word P A A C
0 v (JPEC ) (IMbyte)  oooooon y /' (JPEG )
I
Dec Dec & Dec Hex Dec Hex
255 2047 524287  TFFFF 4194303 3FFFFF
JPEG JPEG
244 15 495616  7A000 15
240 OSD 1) 2016 493568 78000 OSD (*1) 4128768 3F0000
237 2015 485376 76800 4128767 3EFFFF
236 () JPEG 483328 76000 () JPEG
235 (X) 14 481280 75800 (X) 14
234 1984 481279 757FF 4063232 3E0000
2 A 2 4063231 3DFFFF 4
225 460800 70800
294 460799  707FF
150 307200  4B00O
149 307199  4AFFF
3276800 320000
1603 3276799 31FFFF
JPEG JPEG
1 1
1572 3211264 310000
1571 3211263 30FFFF
JPEG JPEG
0 1 00001 3145729 300001 O
0 = 3 1536 0 00000 3145728 300000
0 256 0 256 0 15 (bit) 0 15 (bit)
1 JPEG 1 JPEG
16 16
*1:0SD 0
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o 128Mb SDRAM
o SDRAM ( ) o SDRAM ( )
(4Mwordx 16bit SDRAM 2 ) (16bit data,25bit address( 2 "Lt))
SDRAMO(Lower16bit) 9 16bit Data 15
BANKO i1 i2 i3 ) |
4095 JPEG31 A TREFFFh JPEG31 A
JPEG30 SDRAM1(Upperl6bit) i JPEG30
A ] i A
¥ 0 0 o Y
JPEG1 \ 64K word ~ OOFFFF t JPEG1 \
____J_PE@___!L\\_ ....... (128kbyte) somon ¥ | JPEGO _ ¥\
3071 1\ SFFFFE 11
(JPEG ) | (JPEG )
A ! A
) | ‘
1 OFFFFFh 1
(JPEG 080000h (JPEG
A 0 512K word P A A C
0 /v g.. PEG (IMbyte)  oooooon \ /' (JPEG )
I
Dec Dec & Dec Hex Dec Hex
255 4095 524287  TFFFF 8388607 7FFFFF
JPEG JPEG
244 31 495616  7A000 31
240 0SD 1) 4062 493568 78000 OSD (*1) 8323072 7F0000
237 4061 485376 76800 8323071 7EFFFF
236 ) JPEG 483328 76000 4)) JPEG
235 X) 30 481280 75800 X) 30
234 4030 481279 757FF 8257536  7E0000
2 A 2 8257535 DFFFF| 4
225 460800 70800
224 460799  7O7FF
150 307200  4B00O
149 307199  4AFFF
6422528 620000
3135 6422527 61FFFF
JPEG JPEG
1 1
3104 6356992 610000
3103 6356991 6OFFFF
JPEG JPEG
0 1 00001 6291457 600001 O
0 3 02 =% 0 00000 6291456 600000
0 256 0 256 0 15 (bit) 0 15 (bit)
1 JPEG 1 JPEG
32 32
*1:0SD 0

38
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[SDRAM ]
640dot
0 ———> 639 ZEN3001F SDRAM
@ 640 >
= ZEN3001F 0 30719(@VGA)
&
N  © )
» 307199
(VGA)
o
(SDRAM
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 1110 9 8 7 6 5 4 3 2 1 O
| Y1[7:0] | VO(Cr0)[7:0] | YO[7:0] | Uo(Ch0)[7:0] |
(

)
({REG26D[8:0],REG26C[15:0])=25"h0000000
1stMD[15:0]={YO[7:0],U0[7:0]}
2ncMD[15:0]={Y1[7:0],VO[7:0]1}
3rcMD[15:0]={Y2[7:0],U1[7:01}
4t MD[15:0]={Y3[7:0],V1[7:0]}

(REG26A[0]=1"h1 )
(SDRAM

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 121110 9 8 7 6 5 4 3 2 1 0
| Y3[7:0] [ Y2[7:0] [ Y1[7:0] [ YO[7:0] |

)
({REG26D[8:0],REG26C[15:0])=25"h004B000
1stMD[15:0]={Y1[7:0],YO0[7:0]}
2nc MD[15:0]={Y3[7:01,Y2[7:0]}
3rcMD[15:0]={Y5[7:0],Y4[7:0]}
4tk MD[15:0]={Y7[7:0],Y6[7:0]%

(REG26A[0]=1"h1 )
o2

(SDRAM
3130 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13121110 9 8 7 6 5 4 3 2 1 0

|BSlIBSOIBZQIB28IBZ7IBZGI825!B24I523!B22IBZlIBZOIBlQIBlBIBl?IB16|BlSIBl4IBlSIBlZIBllIBlOI B9 ! B8 | B7 | B6 | B5 | B4 | B3 | B2 | Bl | BO |

( )
({REG26D[8:0] ,REG26C[15:0])=25"h0070800

1stMD[15:0]={BO[15:0]}  BO[15:0]: 15->0(16 )

2nc MD[15:0]={B1[15:0]%  B1[15:0]: 31->16(16 )

3rcMD[15:0]={B2[15:0]} B2[15:0]: 47->32(16 )

4tk MD[15:0]={B3[15:0]}  B3[15:0]: 63->48(16 )

' (REG26A[0]=1"h1 )
o 9]
(SDRAM
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 1110 9 8 7 6 5 4 3 2 1 0
| Reserved |usB X1 LsB| Reserved |usB X0 LsB|
( )
({REG26D[8:0] ,REG26C[15:0])=25"h0075800

1stMD[15:0]={X0[15:0]}

2ncMD[15:0]={X1[15:0]}

3rcMD[15:0]={X2[15:0]}

4t MD[15:0]={X3[15:0]}

' (REG26A[0]=1"h1 )
o m
(SDRAM

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| Reserved [msB Y1 LsB| Reserved [msB YO LsB|
(

)
({REG26D[8:0],REG26C[15:0])=25"h0076000
1stMD[15:0]={YO[15:0]}
2nc MD[15:0]={Y1[15:0]}
3rcMD[15:0]={Y2[15:0]}
4tF MD[15:0]={Y3[15:0]}

(REG26A[0]=1"h1 )
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o 0SD ( )

1. 0(Progressive, Interlace(0DD))

(SDRAM
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
031/030] 029] 028|027 026 025 024] 023] 022] 021 020] 019] 018| 017] 016] 015[ 014[ 013] 012 011{010[ 09 | 08 | 07 | 06 [ 05| 04| 03] 02 01 [ 0O

Offset Address:25°h0078000

2. O0(Interlace(EVEN))
(SDRAM
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
[E31]e30]E29] E28] E27] E26] E25| E24] 23] E22] E21] E20] E19] 18| E17] E16] E15] E14] E13|E12] E11]E10] EO | E8 [ E7 [ E6 | E5 [ E4 | E3 [ E2 [ E1 | EO]
Offset Address:25"h0078800

3. 1(Progressive, Interlace(0DD))

(SDRAM

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 1110 9 8 7 6 5 4 3 2 1 O

| 031|030 029] 028] 027{ 026 025] 024] 023] 022| 021] 020] 019] 018] 017 016] 015] 014] 013] 012] 011 010] 09 [ 08 | 07 | 06 | 05 [ 04| 03] 02] 01 [ 00 |
Offset Address:25"h0079000

4. 1(Interlace(EVEN))
(SDRAM
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
[E31]e30]E29] E28] E27] E26] E25| E24] 23] E22] E21] E20] E19] 18| E17] E16] E15] E14] E13|E12]E11]E10] EO [ E8 [ E7 [ E6 | E5 [ E4 | E3 [ E2 [ E1 | EO]
Offset Address:25"h0079800

( )

({REG26D[8:0],REG26C[15:0])=25"h0078000
1stMD[15:0]={00[15:0]}  00[15:0]:0SD 15->0(16 )
2ncMD[15:0]={01[15:0]% 01[15:0]:0SD 31->16(16 )
3rcMD[15:0]={02[15:0]}+ 02[15:0]:0SD 47->32(16 )

4tr ND[15:0]={03[15:0]F  03[15:0]:0SD 63->48(16 )

(REG26A[1]=1"h1 )
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[PLL ]
PCLK PLL
ZEN3001F LSI
LSI
o (REG2E0D)
[0] PIP 0:rise edge,l:fall edge
[1] PPC PD O:active,l:power down
[2] PAS 0:normal,1:delay
[5:3] PPS PLL (CLK P) [0:0° ,1:60° ,2:90° ,3:180° ,4:240° ,5:300°
[6] cs1 (CLK_P) 0:PLL,1:
[9:7] POPS (PCLKO) 0:0° ,1:60° ,2:90° ,3:180° ,4:240° ,5:300°
[10] €S2 (PCLKO) 0:PLL,1:
[14:11] [Reserved |Reserved
[15] CPR (CLK P) |0:rise edge,l:fall edge
PIP CLK
PPC  PLL 1"bl
1"b1 100us
PAS
PPS (CLK_P)
Cs1
POPS (PCLKO)
CSs2
o
HSYNCIN | | | |
POGDINO Do | b1 || D2 | D3 |
POGDIN1 po | b1 - D2 | D3 |
<>

PCLKIN I S S S N O I D S SN SN N I
CLK_P(0° K K NS AT AL DN N I AR N A A
CLK_P(90° ) TJ_\_#_\_#_L@T_#_\_#_\_#_\_#_\_#_\_#_\_#_L
ST OLTeL: G35 W . X I Y O IO Y O O " IO S O O 2 O O
ckpacy | [ KA KA A A S ALK 1K1K TH

o MUX PCLKO(120)
1
o
MUX
00 0
01 S
10
11
S
POPS | MUX CLK_P(  PCLK)
1
o
PLL MUX
PCLKIN o o . 0
S
PIP o— | 0°  300°
PAS ©
PPC O
PCLKMODE(112) | PPS o
|
PCLKMODEBL19)
cs2
sl 4
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SCLK PLL
ZEN3001F SDCLKOUT (SDRAM )
LSI LSI  SDRAM
o (REG2E2)
[1:0] Reserved [Reserved
[2] SAS 0:normal,1:delay
[3] SOF 0:enable,l:disable
[5:4] SPS PLL 00:0° ,01:90° ,10:180° ,11:270°
[61 CSS (SDCLKOUT) 0:PLL,1:
[10:7] Reserved |Reserved
[11] STS (SDCLKOUT)  |0:normal,l:reverse
[15:12] [NULL Not assign
SAS
SOF  SDRAM (SDCLKOUT)
SPS  SDRAM (SDCLKOUT)
CSS
STS
o
SCLK
SDCLK
1
(REG26E[0])
SDIF_ADD ADD(n) ADD(n+1) ADD(n+2)
SDIF_CAS

SDCLKOUT(0® )

SDCLKOUT(90° )

SDCLKOUT(180° )

SDCLKOUT(270° )

case (1 ) . DATA(n) DATA(n+1)
(REG26E[0]=1"b1) =
case ( ) DATA(Nn) DATA(n+1)
(REG26E[0]=1"b0)

o MUX MUX
1 1 SDCLKOUT(36)
>o MUX =
0 00 0
s 0 s
STS o | 10
1

SPS o 2

MUX

o
PLL CLK S(  SCLK)
SCLK I, 0° o 0
SAS

90° s
180°
270°

o—

SCLKMODE (1) |
|

SCLKMODER(10
Cs1l 4
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PLL
ZEN3001F PLL Low Pass Filter(LPF)
PLL ( )
Rp(KQ ) Cp(pPF) Cs(pF)
PCLK PLL 1.2 2200 0 5
SCLK PLL 1.5 2200 0 5
ZEN3001F PLL
ZEN3001F ZEN3001F
LPF LPF
[ JPcLkcHGO(115) [ |scLkcHGo(13)
Rp Rp
= CS = CS
Cp Cp
1 [ Jonpaqai7) 1 [ Jonpa(as)
GNDA GNDA
PCLK PLL SCLK PLL
*: LPF GNDA
PLL AC (VDD=2.3 2.7,Ta=0 70 )
MIN TYP MAX
CLKINJ [CLKIN -150 150 ps
CJ -1000 1000 ps
PJ -500 500 ps
TLOCK 10 ms
CLKIN  (CLKINJ)
2 CLKINJ=(Tperiodl-Tperiod2)
<Jperiodl || Tperiod2
CLKIN I I I | I
(V)
PLL 2 CJ=(Tperiodl-Tperiod2)
< Tperiodl >l Tperiod2 >
PLLOUT I I I | I
(PJ)
PLL 1/2 PJ=(Tperiodx-Tperiodn)/2
< Tperiodx > < Tperiodn >
PLLOUT I I I I I I I I |
(TLOCK)
PLL
RESET
: TLOCK ,
PLLOUT ||||||||||
*
RESET :RESETBIN,REG2EO[1]=1"b1(PCLK PLL)

TLOCK
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ZEN3001F
REG20X Graphic Data 1/F
REG21X Graphic Data Measure Control
REG22X Graphic Data Measure Status(Y)
REG23X Graphic Data Measure Status(UV)
REG24X Graphic Data Calculate Control
REG25X Timing Buffer Control
REG26X External Frame Buffer Data Control
REG27X JPEG Macro Control
REG28X Display Data I/F Control
REG29X Micon 1/F Control
REG2AX Interrupt Control
REG2BX Multi-Window Calculate Controll
REG2CX Multi-Window Calculate Control2
REG2DX Y Calibration Coefficient
REG2EX Clock Management
REGOXX JPEG Macro Control
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[Graphic Data I/F]

REG200 | Graphic Data Input Mode <ADDRESS:2001>
(R/W) 151413121110 9 8 7 6 5 4 3 2 10 default
[cov]cou] IFTR [ sur [swoliew] bse [ asp | 0100 0000 0010 0110
[15] Graphic data format(Offsetbinary (Y))
Y
0:128
1:128
[14] Graphic data format(Offsetbinary (UV))
uv
0:128
1:128

[13:9] Input Frame Thinning Rate

ODD/EVEN 2

[8:7] Scramble Model
4-2-2YChCr
2"h0:Cb0-Y0-Cr0-Y1
2"h1:Y0-Cb0-Y1-CrO
2"h2:Cr0-Y0-Ch0-Y1
2"h3:Y0-Cr0-Y1-Cb0
[6]1 Scramble ModeO
MSB<->LSB
0: GDIN[7:0]-> GDIN[7:0]
1: GDIN[7:0]->  GDIN[0:7]
[5] Interlace/Progressive Mode

0:
1:
[4:3] Data Synchronous Format

2"h0:DE

2"h1:SYNC (CCIR601 )
2"h2:Reserved
2"h3:Reserved

[2:0] Input Sync Porarity
[2]1:VSYNCIO(IN), [1]-HSYNCIO(IN), [0]:SYNCIO(IN)
0:Positive
1:negative
REG201 Input Vertical Total Time <ADDRESS:2011>
(R/W) 151413121110 9 8 7 6 5 4 3 2 10 default
[13r]Ase] 1] Reserved | V Total Time(Line) | 1000 0010 0000 1101
[15] Interlace Judge Reverse
(REG200[5]=1"h0) (REG201[13])
0:
1:
[14] Auto Sync External enable
SYNC(PCLK )
0:
1:
[13] Interlace Judge Mode
(E/0)
0:+ 1/4H ( E/0 )
EVEN: Vsync + 1/4H
0DD:  Vsync + 1/4H
1: ( E/0 )
EVEN:
0DD:
[12:10] [Reserved
3"HO
[9:0] Vertical Total Time
(HSYNC )
( (REG200[5]=1"b0) (O/E -1)/2 )
REG202 Input Vertical Sync Time <ADDRESS:202+>
(R/W) 151413121110 9 8 7 6 5 4 3 2 1 0 default
[ NULL [ v swe TimecLine) | nnnn nnnn nn00 0100
[15:6] [NULL
10"H000 ( )

[5:0] Vertical Sync Time
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REG203 Input Vertical Delay Time <ADDRESS:203+>
(R/W) 151413121110 9 8 7 6 5 4 3 2 10 default
NULL [ V Delay Time(Line) [ nnnn nnnn 0010 1000
[15:8] |NULL
8"H0O ( )
[7:0] Vertical Delay Time
REG204 Input Vertical Address Time <ADDRESS : 204>
(R/W) 151413121110 9 8 7 6 5 4 3 2 10 default
NULL [ V Address Time(Line) [ nnnn nnnl 1110 0000
[15:9] |NULL
7"HOO ( )
[8:0] Vertical Address Time
REG205 Input Vsync Detect Threshold <ADDRESS : 205H>
(R/W) 151413121110 9 8 7 6 5 4 3 2 10 default
NULL | v petect Threshold(dot) | nnnn nnnn 0011 0000
[15:8] |NULL
8"H0O ( )
[7:0] Vsync Detect Threshold
REG207 Input Horizontal Total Time <ADDRESS:207H>
(R/W) 151413121110 9 8 7 6 5 4 3 2 10 default
NULL [ H Total Time(dot) [ nnnn nnll 0101 1010
[15:10] |NULL
6"H0O0 ( )
[9:0] Horizontal Total Time
REG208 Input Horizontal Sync Time <ADDRESS:208H>
(R/W) 151413121110 9 8 7 6 5 4 3 2 10 default
NULL [ H SYNC Time(dot) [ nnnn nnnn 0100 0000
[15:8] |NULL
8"H0O ( )
[7:0] Horizontal Sync Time
REG209 Input Horizontal Delay Time <ADDRESS :209+>
(R/W) 151413121110 9 8 7 6 5 4 3 2 10 default
NULL [ H Delay Time(dot) [ nnnn nnnl 0011 1010
[15:9] |NULL
7"HOO ( )
[8:0] Horizontal Sync Time
REG20A DE Delay/Input Horizontal Address Time <ADDRESS : 20Ax>
(R/W) 151413121110 9 8 7 6 5 43 2 10 default
DE Delay Time | H Address Time(dot) | 0000 0010 1000 0000
[15:10] [DE Delay Time
DE  (REG200[4:3]=2"h0)
[9:0] Horizontal Address Time
REG20B Input Hsync Detect Threshold <ADDRESS : 20BH>
(R/W) 151413121110 9 8 7 6 5 4 3 2 10 default
NULL [ HDetect Th(aot) | nnnn nnnn nn00 1111
[15:6] Reserved
10"HO00
[5:0] Hsync Detect Threshold
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REG20D Vertical DE Border <ADDRESS : 20DH>
(R/W) 151413121110 9 8 7 6 5 4 3 2 1 0 default
Vertical DE Border(EVEN) |  Vertical DE Border(ODD) | 0000 0000 0000 0000
[15:8] Vertical DE Border(EVEN)
DE  (REG200[4:3]=2"b0) EVEN DE ( )
[7:0] Vertical DE Border
DE  (REG200[4:3]=2"b0) 0DD DE « )
( [15:8]
REG20E Port Change Interval <ADDRESS : 20Ex>
(R/W) 151413121110 9 8 7 6 5 4 3 2 1 0 default
Reserved | WFV | Reserved | PCI | 1111 0000 0000 0000

[15:12] [Reserved
4"HF
[11:8] Wait Frame Value

[7:5] Reserved

3"HO

[4:0] Port Change Interval
(REG20F[5]=1"h1)

5"h00
REG20F Graphic Interface Port Control <ADDRESS : 20FH>
(R/W) 151413121110 9 8 7 6 5 4 3 2 1 0 default
[ Enabte port | rs | Eps [psp[wss|was| rs| pata Polarity | 1110 0000 1000 0000

[15:12] [Enable Port
[15:12] 4 3,2,1,0
0:

1:
[11:10] [Reserved

2"HO
[9:8] External Port Select
(REG20F[5]=1"h0)

2"h0: 0
2"hl: 1
2 h2: 2
2"h3: 3
[71 PORTC Signal Porarity

0:Positive
1:negative
[6] Master / Slave interface mode Select

0:
1:
[5] Manual / Auto mode Select

0:
1:
[4] Reserved

1"HO

[3:0] Data Polarity

[3]:Y1 ,[2]:V0 ,[1]:Y0 ,[0]:U0
0:positive
1:negative(reverse)
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[Graphic Data Measure Control]

REG210 Measure Control
(R/W) 151413121110 9 8 7

<ADDRESS:2104>

6 543 2 10 default

[Bus|usc] Reserved | wps |

Reserved

[wwi] scel scs| el suel 1000 0000 0001 1011

Basis Measure Store

[15]

0:enable(Auto CI
1:disable

ear)

Measure Status Cont
(REG2

[14]

0:
1

ent
2X,23X )

[13:11] Reseéved

3"H2

[10:9] Measure Port Select

2"h0:

0, 2°hl:

1, 2"h2: 2, 2"h3: 3

Reserved

[8:5]
4"HO

Window Measure Enab

[4]

0:enable
1:disable

le

[3]

Specify Color measu

0:enable
1:disable

re Enable

[2] Specify Color data

0:RGB
1:YChCr

Select

(REG21A,REG21B,REG21C)
(R:G:B=REG21A:REG21B:REC21C)
(Y:Cr:Cb=REG21A:REG21B:REC21C)

[1] Constant Measure En
SME(REG210[0])
0:enable
1l:disable

able

[0] Single Measure Enab
CME(REG210[1])
0:enable(Auto CI
1:disable

le

ear)

REG211
(R/W)

Measure Clear
151413121110 9 8 7

<ADDRESS:2114>

6 543 2 10 default

NULL

[ awc] swe| vl uwc] v nnnn nnnn nnnl 1111

[15:5] |NULL

11"HO00

All Measure result

[4]

0:enable(Auto CI
1:disable

Clear

ear)

[3]

Specify color Measu

0:enable(Auto CI
1:disable

re result Clear

ear)

[21

Y
0:enable(Auto CI
1:disable

Y Measure result Clear

ear)

[11

U
0:enable(Auto CI
1:disable

U Measure result Clear

ear)

[o1
v
0:enable(Auto CI
1:disable

V Measure result Clear

ear)
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REG212 Measure Window Start Point(X) <ADDRESS:212+>
(R/W) 151413121110 9 8 7 6 5 4 3 210 default
NULL [ Window Start(X) [ nnnn nn00 0000 0000
[15:10] |NULL
6"H0O0 ( )
[9:0] Window Start(X)
(REG210[4]=1"h0) (X
REG213 Measure Window Start Point(Y) <ADDRESS:2131>
(R/W) 151413121110 9 8 7 6 5 4 3 2 1 0 default
NULL [ Window Start(Y) | nnnn nn00 0000 0000
[15:10] [NULL
6"H0O ( )
[9:0] Window Start(Y)
(REG210[4]=1"h0) 4
REG214 Measure Window End Point(X) <ADDRESS:214n>
(R/W) 151413121110 9 8 7 6 5 43 210 default
[ NULL [ Window End(X) [ nnnn nnll 0101 1010
[15:10] |NULL
6"H0O0 ( )
[9:0] Window End(X)
(REG210[4]=1"h0) (X
REG215 | Measure Window End Point(Y) <ADDRESS:2151>
(R/W) 151413121110 9 8 7 6 5 4 3 2 1 0 default
[ NULL [ Window End(Y) | nnnn nn01 1110 0000
[15:10] [NULL
6"H0O ( )
[9:0] Window End(Y)
(REG210[4]=1"h0) 4
REG217 Y MAX/MIN Value Threshold <ADDRESS:2171>
(R/W) 1514131211109 8 7 6 5 43 210 default
| ¥ AX value Threshotld [ v MIN Value Threshold | 0000 1000 0000 1000
[15:8] Y MAX Value Threshold
CME, SME (REG210[1:0]=2"h1 or 2°h2)
T OYMAX( )-YMAXVT > YMAX(
YMAX ( Y+YMAXVT < YMAX(
[7:0] Y MIN Value Threshold
CME, SME (REG210[1:0]=2"h1 or 2°h2)
T YMINC )-YMINVT > YMIN(
YMIN( )+HYMINVT < YMIN(
REG218 Y DeltaMAX Threshold <ADDRESS:2181>
(R/W) 151413121110 9 8 7 6 5 4 3 2 1 0 default
[ NULL | v Deltawax Threshold | nnnn nnnn 0000 1000
[15:8] [NULL
8"H00 ( )
[7:0] Y DeltaMAX Threshold
CME, SME (REG210[1:0]=2"h1 or 2"h2)
: YDMAX( )-YDMAXVT > YDMAX(
YDMAX( )+YDMAXVT < YDMAX(
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REG219 Y Point Threshold <ADDRESS:219+>
(R/W) 151413121110 9 8 7 6 5 4 3 2 1 0 default
NULL [ Y Point Threshold [ nnnn nn00 0000 1000
[15:10] [NULL
6"HOO ( )
[9:0] Y Point Threshold
CME, SME (REG210[1:0]=2"h1 or 2h2)
YPoint( )-YPT > YPoint( )
YPoint( )+YPT < YPoint( )
( MIN/MAX/De I taMAX )
REG21A Color Threshold(RYmax/RYmin) <ADDRESS:21Ax>
(R/W) 151413121110 9 8 7 6 5 4 3 2 1 0 default
| Color Threshold(RYmax) [ Color Threshold(RYmin) [ 1111 1111 0000 0000
[15:8] Color Threshold(Rmax Ymax)
R(YM)
[7:0] Color Threshold(Rmin Ymin)
R(Y)
REG21B Color Threshold(GCbmax/GComin) <ADDRESS:21BH>
(R/W) 151413121110 9 8 7 6 5 4 3 2 1 0 default
[ color Threshold(ecomax) | color Threshold(aCominy | 1111 1111 0000 0000
[15:8] Color Threshold(GCbmax)
G(Ch)
[7:0] Color Threshold(GCbmin)
G(Ch)
REG21C Color Threshold(BCrmax/BCrmin) <ADDRESS:21CH>
(R/W) 151413121110 9 8 7 6 5 4 3 2 1 0 default
[ color Thresholdecrmax) | color Threshold(ecrminy | 1111 1111 0000 0000
[15:8] Color Threshold(BCrmax)
B(Cr)
[7:0] Color Threshold(BCrmin)
B(Cr)
REG21A,218B,21C ( )
REG21A (CT(Rmin) < R( ) < CT(Rmax))
REG21B (CT(Gmin) < 6( ) < CT(Gmax)) REG238,REG239
REG21C (CT(Bmin) < B( ) < CT(Bmax)) (REG210[2]=1"h1 YCbCr )
REG21D Color Detect Threshold(Lower) <ADDRESS:21DH>
(R/W) 151413121110 9 8 7 6 5 4 3 2 1 0 default
| Color Detect Threshold(L) | 0000 0001 0000 0000
[15:0] Color Detect Threshold(Lower)
( )
REG21E Color Detect Threshold(Upper) <ADDRESS:21EHn>
(R/W) 151413121110 9 8 7 6 5 4 3 2 1 0 default
NULL | color petect Threshold(uy) | nnnn nnnn 0000 0000
[15:8] NULL
8"H0O ( )
[7:0] Color Detect Threshold(Upper)
« )
REG21C
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[Graphic Data Measure Status(Y)]

REG220 Y MAX/MIN Value <ADDRESS:220+>
R) 151413121110 9 8 7 6 5 4 3 2 1 default
| Y NAX Value [ Y MIN Value 0000 0000 1111 1111
[15:8] Y MAX Value
Y
[7:0] Y MIN Value
Y
REG221 Y MAX Point (X) <ADDRESS:221H>
(R) 151413121110 9 8 7 6 5 4 3 2 1 default
NULL Y MAX Point (X) nnnn nn00 0000 0000
[15:10] [NULL
6"HOO )
[9:0] Y NMAX Point (X)
Y X
REG222 Y MAX Point (Y) <ADDRESS:222+>
R) 151413121110 9 8 7 6 5 4 3 2 1 default
NULL Y MAX Point (Y) nnnn nn00 0000 0000
[15:10] [NULL
6"HOO )
[9:0] Y MAX Point (Y)
Y Y
REG223 Y MIN Point (X) <ADDRESS:223H>
R) 151413121110 9 8 7 6 5 4 3 2 1 default
NULL Y MIN Point (X) nnnn nn00 0000 0000
[15:10] [NULL
6"HOO )
[9:0] Y MIN Point (X)
Y X
REG224 Y MIN Point (Y) <ADDRESS:224+>
(R) 151413121110 9 8 7 6 5 4 3 2 1 default
NULL Y MIN Point (Y) nnnn nn00 0000 0000
[15:10] [NULL
6"HOO )
[9:0] Y MIN Point (Y)
Y
REG225 Y DeltaMAX Value <ADDRESS:225H>
R) 151413121110 9 8 7 6 5 4 3 2 1 default
[ NULL [ Y DeltaliAX Value nnnn nnnn 0000 0000
[15:8] [NULL
8"HOO )
[7:0] Y DeltaMAX Value
Y
REG226 Y Total Value(Lower) <ADDRESS :226H>
(R) 151413121110 9 8 7 6 5 4 3 2 1 default
| Y Total Value(Lower) 0000 0000 0000 0000
[15:0] Y Total Value(Lower)
Y C D
REG227 Y Total Value(Upper) <ADDRESS:227v>
(R) 151413121110 9 8 7 6 5 4 3 2 1 default
NULL | Y Total Value(Upper) nnnn n000 0000 0000
[15:11] |NULL
5"HOO )
[10:0] Y Total Value(Upper)
Y C D
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REG228 Y DeltaMAX Point (X) <ADDRESS: 228>
(R) 151413121110 9 8 7 6 5 4 3 2 1 0 default
NULL [ Y DeltalAX Point (X) | nnnn nn00 0000 0000

[15:10] |NULL
6"HOO ( )
[9:0] Y DeltaMAX Point (X)

Y

REG229 Y DeltaMAX Point (Y) <ADDRESS: 229>
(R) 1514131211109 8 7 6 5 4 3 2 1 0 default
[ NULL [ Y DeltalAX Point (V) [ nnnn nn00 0000 0000

[15:10] [NULL
6"HOO ( )
[9:0] Y DeltaMAX Point (Y)

Y

REG22A | Y Histogram Range(31-0) <ADDRESS: 22A1>
R) 151413121110 9 8 7 6 5 4 3 2 10 default
[ v Histogran Range(31-16) | Y Histogram Range(15-0) | 0000 0000 0000 0000
[15:8] Y Histogram Range(31-16)
Y 256 ( (31-16)) ( = x 16( )
[7:0] Y Histogram Range(15-0)
Y 256 ( (15-0)) ( = x 16( )
REG22B Y Histogram Range(63-32) <ADDRESS : 22BH>
(R) 151413121110 9 8 7 6 5 43 2 10 default
[ v Histogram Range(63-48) | v Histogram Range(47-32) | 0000 0000 0000 0000
[15:8] Y Histogram Range(63-48)
Y 256 ( (63-48)) ( = x 16( )
[7:0] Y Histogram Range(47-32)
Y 256 ( (47-32)) ( = x 16( )
REG22C | Y Histogram Range(95-64) <ADDRESS:22CH>
R) 151413121110 9 8 7 6 5 4 3 2 10 default
Y Histogram Range(95-80) | Y Histogran Range(79-64) | 0000 0000 0000 0000
[15:8] Y Histogram Range(95-80)
Y 256 ( (95-80)) ( = x 16( )
[7:0] Y Histogram Range(79-64)
Y 256 (  (79-64) ( = x 16( )
REG22D Y Histogram Range(127-96) <ADDRESS : 22DH>
(R) 151413121110 9 8 7 6 5 43 2 10 default
Y Histogram Range(127-112) | Y Histogram Range(111-96) | 0000 0000 0000 0000
[15:8] Y Histogram Range(127-112)
Y 256 ( (127-112)) ( = x 16( )
[7:0] Y Histogram Range(111-96)
Y 256 ( (111-96)) ( = x 16( )
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[Graphic Data Measure Status(UV)]

REG230 U MAX/MIN Value <ADDRESS:230+>
R) 151413121110 9 8 7 6 5 4 3 2 10 default
| U NAX Value [ U MIN Value | 0000 0000 1111 1111
[15:8] U MAX Value
U
[7:0] U MIN Value
U
REG231 U DeltaMAX Value <ADDRESS:231+>
(R) 151413121110 9 8 7 6 5 4 3 2 1 0 default
[ NULL [ U DeltalAX Value [ nnnn nnnn 0000 0000
[15:8] |NULL
8"HOO ( )
[7:0] U DeltaMAX Value
U
REG232 U Total Value(Lower) <ADDRESS:2321>
R) 151413121110 9 8 7 6 5 4 3 2 10 default
U Total Value(Lower) | 0000 0000 0000 0000
[15:0] U Total Value(Lower)
U ( )
REG233 U Total Value(Upper) <ADDRESS:2331>
(R) 151413121110 9 8 7 6 5 4 3 2 1 0 default
NULL [ U Total Value(Upper) [ nnnn nn00 0000 0000
[15:10] [NULL
5"HOO ( )
[9:0] U Total Value(Upper)
U C )
REG234 V' MAX/MIN Value <ADDRESS:234+>
R) 151413121110 9 8 7 6 5 4 3 2 10 default
V NAX Value [ V MIN Value | 0000 0000 1111 1111
[15:8] V MAX Value
V
[7:0] V MIN Value
V
REG235 V DeltaMAX Value <ADDRESS:235H>
R) 151413121110 9 8 7 6 5 4 3 2 1 0 default
NULL [ V DeltalAX Value [ nnnn nnnn 0000 0000
[15:8] NULL
8"HOO ( )
[7:0] V DeltaMAX Value
V
REG236 V Total Value(Lower) <ADDRESS: 236H>
(R) 151413121110 9 8 7 6 5 4 3 2 1 0 default
| V Total Value(Lower) | 0000 0000 0000 0000
[15:0] V Total Value(Lower)
v C )
REG237 | V Total Value(Upper) <ADDRESS:2371>
R) 151413121110 9 8 7 6 5 4 3 2 10 default
NULL [ V Total Value(Upper) | nnnn nn00 0000 0000
[15:10] [NULL
8"HOO ( )
[9:0] V Total Value(Upper)
v (
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REG238 Color Detect Number(Lower) <ADDRESS:2381>
(R) 151413121110 9 8 7 6 5 4 3 2 10 default
Color Detect Number(Lower) | 0000 0000 0000 0000
[15:0] Color Detect Number(Lower)
(REG210[3]=1"h0)
REG239 Color Detect Number(Upper) <ADDRESS :239+>
(R) 151413121110 9 8 7 6 5 4 3 2 10 default
NULL [ color petect Number(upper) | nnnn nnnn 0000 0000
[15:8] [NULL
8"H00 ( )
[7:0] Color Detect Number(Upper)
(REG210[3]=1"h0)
REG23A | Y Histogram Range(159-128) <ADDRESS : 23Ax>
(R) 151413121110 9 8 7 6 5 43 2 10 default
Y Histogram Range(159-144) | Y Histogram Range(143-128) | 0000 0000 0000 0000
[15:8] Y Histogram Range(159-144)
Y 256 ( (159-144)) = x 16( )
[7:0] Y Histogram Range(143-128)
Y 256 ( (143-128)) = x 16( )
REG23B Y Histogram Range(191-160) <ADDRESS:23BH>
R) 151413121110 9 8 7 6 5 4 3 2 10 default
Y Histogran Range(191-176) | Y Histogram Range(175-160) | 0000 0000 0000 0000
[15:8] Y Histogram Range(191-176)
Y 256 ( (191-176)) = x 16( )
[7:0] Y Histogram Range(175-160)
Y 256 ( (175-160)) = x 16( )
REG23C Y Histogram Range(223-192) <ADDRESS:23CH>
(R) 151413121110 9 8 7 6 5 43 2 10 default
Y Histogram Range(223-208) | Y Histogram Range(207-192) | 0000 0000 0000 0000
[15:8] Y Histogram Range(223-208)
Y 256 ( (223-208)) = x 16( )
[7:0] Y Histogram Range(207-192)
Y 256 ( (207-192)) = x 16( )
REG23D | Y Histogram Range(255-224) <ADDRESS: 23DH>
R) 151413121110 9 8 7 6 5 4 3 2 10 default
[ v Histogram Range(255-240) | VY Histogran Range(239-224) | 0000 0000 0000 0000
[15:8] Y Histogram Range(255-240)
Y 256 ( (255-240)) = x 16( )
[7:0] Y Histogram Range(239-224)
Y 256 ( (239-224)) = x 16( ))
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[Graphic Data Calculate Control]

REG241 Calcurate thinning mode <ADDRESS:2411>
(R/W) 151413121110 9 8 7 6 5 4 3 2 10 default
[ NULL [ cr2 lera] com | nnnn nnnn nnnO 0000
[15:5] |NULL
11"H000 ( )
[4:3] Calcurate Thinning dot/line select2
€/4) /
2"h0:0( /)
2"h1:1( /)
2 h2:2( /)
2"h3:3( /)
[2] Calcurate Thinning dot/line selectl
1r/2) /
0: ( /)
1: ( /)
[1:0] Calcurate Thinning Ratio
2"h0:1/1( )
2"h1:1/2
2"h2:1/4
2"h3:Reserved
REG242 Window Mapping Area(X) <ADDRESS : 242>
(R/W) 151413121110 9 8 7 6 5 4 3 2 10 default
Mapping Start point(X) [ Mapping Length(X) [ 0000 0000 1010 0000
[15:8] Mapping Start point(X)
X ( /4 )
[7:0] Mapping Length(X)
X ( /4 )
REG243 | Window Mapping Area(Y) <ADDRESS:2431>
(R/W) 151413121110 9 8 7 6 5 4 3 2 10 default
Mapping Start point(Y) [ Mapping Length(Y) | 0000 0000 0111 1000
[15:8] Mapping Start point(Y)
Y ( /4 )
[7:0] Mapping Length(X)
Y ( /4 )
REG244 Compare Mode For Each Port <ADDRESS : 244n>
(R/W) 151413121110 9 8 7 6 5 43 2 10 default
NP3 [ NP2 [ CPL [ CMPO [ 0000 0000 0000 0000
[15:12] [Compare Mode (Port3)
(REG20F[5]=1"h1) 3
4"h0 B:
4"hF: (C E )
[11:8] Compare Mode (Port2)
(REG20F[5]=1"h1) 2
4"h0 B:
4"hF: (C E )
[7:4] Compare Mode (Portl)
(REG20F[5]=1"h1) 1
4"h0 B:
4"hF: (C E )
[3:0] Compare Mode (Port0)
(REG20F[5]=1"h1) 0
4"h0 B:
4"hF: (C E )
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REG246 Calculate Enable <ADDRESS : 2461>
(R/W) 151413121110 9 8 7 6 5 4 3 2 10 default
NULL [acelgos| rs |vue|cwe]  Reserved  |vcel nnnn n101 0110 0001
[15:11] |NULL
5"HOO ( )
[10] Area Calculate Enable
0:enable
1:disable
[9] Binary Data Select
2
0:
1:
[8:7] Reserved
2"H2
[6] Y mapping calculate Enable
0:enable
1:disable
[5] CoMpare calculate Enable
0:enable
1:disable
[4:1] Reserved
4"HO
[0] Y Calibration Enable
0:enable
1:disable
REG247 Color Y Threshold(Upper/Lower) <ADDRESS:2471>
(R/W) 151413121110 9 8 7 6 5 43 2 10 default
Color Y Threshold(yy | Color Y Threshold(l) | 1111 1111 0000 0000

[15:8] Color Y Threshold(Upper)
Y

[7:0] Color Y Threshold(Lower)
Y

:Color Y Threshold(Lower) Y Color Y Threshold(Upper)

REG248 Color U Threshold(Upper/Lower) <ADDRESS : 248>
(R/W) 1514131211109 8 7 6 5 4 3 2 10 default
[ cotor U Threshold(u) | cotor u Threshold(L) | 1111 1111 0000 0000

[15:8] Color U Threshold(Upper)
U

[7:0] Color U Threshold(Lower)
U
:Color U Threshold(Lower) U Color U Threshold(Upper)

REG249 Color V Threshold(Upper/Lower) <ADDRESS : 2491>
(R/W) 151413121110 9 8 7 6 5 4 3 2 1 0 default
| Color V Threshold(U) [ Color V Threshold(L) | 1111 1111 0000 0000

[15:8] Color V Threshold(Upper)
V

[7:0] Color V Threshold(Lower)

:Color V Threshold(Lower) V Color V Threshold(Upper)
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REG24A Compare Mode <ADDRESS: 24AH>
(R/W) 151413121110 9 8 7 6 5 4 3 2 10 default
[nu] BEN [crs| B [ compare pelta Threshold | n000 0000 0000 0100
[15] NULL
1"HO ( )
[14:11] [Basis Frame Number
(REG20F[5]=1"h0)
[10] Compare Frame Select
(REG20F[5]=1"h0)
0:
1:
[9:8] Bit Map Mode
2
2"HO:REG24A[7:0]
2"H1:REG24A[7:0]
2"H2:REG24A[7:0]
2"H3:
[7:0] Compare Delta Threshold
REG24B Area Threshold & Specified Color Data Select <ADDRESS : 24BH>
(R/W) 151413121110 9 8 7 6 5 4 3 2 10 default
Area NAX Width Threshold [ NULL [uos] nu | 0000 0001 00nn nnOn
[15:6] Area MAX Width Threshold
[5:2] NULL
4"Ho ( )
[1] Mapping Data Select
( REG2B7[15])
0:
1:
[0] Reserved
1"HO ( )
REG24C | Area Calcurate Thereshold <ADDRESS : 24CH>
(R/W) 1514131211109 8 7 6 5 4 3 2 10 default
| Area Threshold | 0000 0001 0000 0000
[15:0] Area Threshold
(1/4 )
REG24D X Mapping Area <ADDRESS : 24DH>
R) 1514131211109 8 7 6 5 4 3 2 10 default
| X Mapping Area | 0000 0000 0000 0000
[15:0] X Mapping Area
X (1/4 16"hFFFF)
REG24E Y Mapping Area <ADDRESS: 24EH>
(R) 151413121110 9 8 7 6 5 43 2 10 default
| Y Mapping Area | 0000 0000 0000 0000
[15:0] Y Mapping Area
Y (1/4 16"hFFFF)
REG24F | Compare Noise Canceller & INT Threshold <ADDRESS : 24FH>
(R/W) 1514131211109 8 7 6 5 4 3 2 10 default
Different Count INT Threshold | cow | CONT | 0001 0000 0000 0001
[15:6] Different Count(Compare Calculate) INT Threshold
(1/64 )
[5:4] Cancel Noise Mode
2°h0: 0,1
2°h1: 0 ¢ )
2 h2: 1 © )
2"h3: ( )
[3:0] Cancel Noise Threshold
( 8)
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[Timing Buffer Control]

REG250 LM Read Start line/dot <ADDRESS : 2501>
(R/W) 1514131211109 8 7 6 5 4 3 2 10 default
[ NULL [ LNRD | nnnn nn01 0100 0000
[15:10] [NULL
6"HOO ( )
[9:0] Line Memory Read start Dot
( /2)
REG251 LM Read Timing <ADDRESS:251H>
(R/W) 151413121110 9 8 7 6 5 4 3 2 10 default
| LIRI | LuBL | 0010 1000 0001 0000
[15:5] Line Memory Read Interval
Line Memory ( /2)
[4:0] Line Memory Read Burst Length
Line Memory ( /2)
= X 4
REG252 LM Read adjust Timing <ADDRESS :252+>
(R/W) 1514131211109 8 7 6 5 4 3 2 1 0 default
NULL [ LMABN | nnnn nnnn 0100 0000
[15:8] [NULL
8"H0O ( )
[7:0] LM Adjust Burst Number
REG251,REG252
RMBL*LMABN=LMALC
REG253 Compare calibration(Receive) Timing Buffer(TM5) <ADDRESS:2531>
(R/W) 1514131211109 8 7 6 5 4 3 2 10 default
CTBRT [ CTBBL | 0010 0000 0100 0000
[15:8] Compare Timing Buffer Receive Timing
SDRAM
[7:0] Compare Timing Buffer Burst Length
SDRAM
REG254 Binary calibration(Transmit)Timing Buffer(TM2) <ADDRESS : 254>
(R/W) 151413121110 9 8 7 6 5 43 2 10 default
| BTBIT | BTBBL | 0110 0000 0100 0000
[15:8] Binary Timing Buffer Write Timing
SDRAM
[7:0] Binary Timing Buffer Burst Length
SDRAM
REG255 Y Mapping calibration Timing Buffer(TM3) <ADDRESS : 255>
(R/W) 151413121110 9 8 7 6 5 43 2 10 default
| YTBUT | YTBBL | 0110 0000 0100 0000
[15:8] Y mapping Timing Buffer Write Timing
SDRAM
[7:0] Y mapping Timing Buffer Burst Length
SDRAM
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REG257 Original Picture Timing Buffer(TM8)
(R/W) 151413121110 9 8 7 6 5 4 3 2 1 0
OTBUT [ 0TBBL [

<ADDRESS:257H>
default
0100 0001 0100 0000

[15:8] Original picture Timing Buffer Write Timing
SDRAM

[7:0] Original picture Timing Buffer Burst Length
SDRAM

REG258 Filter Data Timing Buffer(TM1)
(R/W) 151413121110 9 8 7 6 5 4 3 2 1 0
FTBWT [ FTBBL [

<ADDRESS : 258>
default
0110 0000 0100 0000

[15:8] Filter Data Timing Buffer Write Timing
SDRAM

[7:0] Filter Data Timing Buffer Burst Length
SDRAM

REG259 JPEG Data Transmit Timing Buffer(TM7)
(R/W) 1514131211109 8 7 6 5 4 3 2 1 0
NULL [sre| sri |awi|am| JTBBL

<ADDRESS:2591>
default
nnnn nnnn n000 0000

[15:71 [NULL
97H000 (

[6]1 SDRAM Refresh Cycle Control
SDRAM

0:4K

1:8K

[5:4] SDRAM Refresh Interval
SDRAM
2"h0:50ms
2"h1:100ms
2"h2:25ms
2"h3:12.5ms

[3] JPEG decode translate Mode at Interlace
JPEG

0:1 0DD

1:1 EVEN

[2] JPEG decode Translate Mode
JPEG SDRAM
0:
1:
REG276[3:0]

[1:0] JPEG Timing Buffer Burst Length
SDRAM

2"h0: 64

2"hl: 32

2"h2: 16

2"h3: Reserved

REG25A | JPEG Data Receive Timing Buffer(TM6)
(R/W) 151413121110 9 8 7 6 5 43210

<ADDRESS: 25AH>
default

NULL [ srermi [ rs]  o7BrTL  [9ss] gvere | nnnn nnnO 0001 0000
[15:9] [NULL
7"HOO )
[8:7] JPEG Timing Buffer Receive Trigger MCU
SDRAM MCU
:2"h0(@[1:0]=2"h0),2"h1(@[1:0]=2"h1),2"h3(@[1:0]=2"h2)
[6]1 Reserved
1°HO
[5:3] JPEG Timing Buffer Receive Trigger Line
SDRAM ( :3"h2)
[2] JPEG input Source Select
JPEG
0:
1:
[1:0] JPEG Timing Buffer Receive Burst Length
SDRAM
2"h0: 64
2"hl: 32
2"h2: 16
2"h3: Reserved
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REG25B Display Timing buffer Timing(TM10) <ADDRESS: 25BH>
DTBRT DTBBL | 0100 0000 0100 0000
[15:8] Display Timing Buffer Receive Timing
SDRAM
[7:0] Display Timing Buffer Burst Length
SDRAM
REG25C Display Timing buffer Timing2(TM10) <ADDRESS: 25CH>
[ NULL [ DTBSTBL [ nnnn nnnn 1000 0000
[15:8] [NULL
8"H0O ( )
[7:0] Display Timing Buffer 1st Buffered Length
V/sync
REG25D Micon 1/F Timing Buffer(TM9) <ADDRESS : 25DH>
(R/W) 151413121110 9 8 7 6 5 43 2 10 default
| NTBRT | NTBBL | 0010 0000 0100 0000
[15:8] Micon Timing Buffer Receive Timing
SDRAM
[7:0] Micon Timing Buffer Burst Length
SDRAM
REG25E SDRAM Transmit Control <ADDRESS : 25EH>
(R/W) 151413121110 9 8 7 6 5 4 3 2 1 0 default
[ver[asc]acc] NULL [a0e] rs |voe| rs|eoE|Foe|ope] 100n nnnn 1111 1111
[15] Timing Buffer Reset
0:enable
1:disable
[14] JPEG interface Sequencer Clear
JPEG
0:
1:
[13] JPEG interface Control Clear
JPEG
0:
1:
[12:8] [NULL
5"HOO ( )
[7:0]1 SDRAM
0:enable
1:disable
[71: JPEG Data
[6]: Reserved( 1"H1 )
[5]: Reserved( 1"H1 )
[4]: Y mapping Data
[3]: Reserved( 1"H1 )
[2]: Binary Data
[1]: Filter Data
[0]: Original picture Data
REG25F 0SD Timing buffer Timing(TM11) <ADDRESS : 25BH>
| OTBRT | 0TBBL 0000 1110 0001 0000
[15:8] 0SD Timing Buffer Receive Timing
SDRAM
[7:0] 0SD Timing Buffer Burst Length
SDRAM
*
O
> (REG254 ,REG255,REG257 ,REG258 ,REG25D( )
< (REG253,REG25F ,REG25D( ))
= (REG25B( )
O
8( ) 16( )
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[External Frame Buffer Data Control]

REG260 | Original Picture
(R/W) 151413121110 9 8 7 6 5 4 3 2 1 0
[ NULL [ or2 lorilomu] opws [rs]

<ADDRESS: 260+>
default
nnnn nnnn n000 0000

2'h0:0( /)
2'h1:1( /)
2'h2:2( /)
2'h3:3C /)

[15:7] [NULL
9"HO00 ( )
[6:5] Original picture Thinning dot/line select2
€/4) /

[4] Original picture Thinning dot/line selectl
1/2) /
0: ( /)
1: ( /)
[3] Original picture Thinning Mode
0:1/2
1:1/4
[2:1] Original Picture Mode Select
2"ho:  ( )
2"hl: ( 2 )
2"h2: ( REG260[3]
2"h3: ( REG260[3]
[0] Reserved
1°HO

REG261 Up scaling Window(X)
(R/W) 151413121110 9 8 7 6 5 4 3 2 1 0
NULL | Up scaling Window(X) |

<ADDRESS:261H>
default
nnnn nn00 0000 0000

[15:10] [NULL

6"HOO ( )
[9:0] Up scaling Window(X)
( )
REG262 Up scaling Window(Y) <ADDRESS: 262>
(R/W) 151413121110 9 8 7 6 5 4 3 2 10 default
[ NULL [ Up scaling Window(Y) [ nnnn nnn0 0000 0000
[15:10] |NULL
7"HOO ( )
[8:0] Up scaling Window(Y)
( )
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REG263 Pre JPEG Scaling <ADDRESS:2631>
(R/W) 151413121110 9 8 7 6 5 4 3 2 10 default
NULL [nsclrslecl e [row] pomw | nnnn nn10 0000 0000
[15:10] |NULL
67H0O ( )
[9] NFPS Status Content
NFPS(REG269[7:6])
0:REG263[6:3]
1:
[8] Reserved
1"HO
[7] Encode Color Mode
0: ( )
1: (
[6:3] Normal Frame Number For JPEG data
REG269[5:0]
[2] Reduce Data Mode
(REG263[1:0]=2"h2) JPEG
1:
[1:0] Pre JPEG Treat Mode
JPEG
2*ho:  ( )
2"hl: ( 2 )
2 h2: ( REG260[3] )
2"h3: ( REG260[3] )
REG264 | Centering Background(Y) <ADDRESS: 264+>
(R/W) 151413121110 9 8 7 6 5 4 3 2 10 default
[ NULL | centering Background(v) | nnnn nnnn 0000 0000
[15:8] |NULL
8"H00 ( )
[7:0] Centering Background(Y)
(REG263[2]=1"h1) )
REG265 Centering Background(U/V) <ADDRESS : 265H>
(R/W) 151413121110 9 8 7 6 5 4 3 2 10 default
Centering Background(U) |  Centering Background(V) | 0111 1111 0111 1111
[15:8] Centering Background(U)
(REG263[2]=1"h1) (D)
[7:0] Centering Background(V)
(REG263[2]=1"h1) \)
REG266 Save Frame Controll <ADDRESS : 2661>
(R/W) 151413121110 9 8 7 6 5 4 3 2 10 default
BF3s | BR2s | BF1S | BFoS | 0000 0000 0000 0000
[15:12] [Basis Frame3 Select
3
[11:8] Basis Frame2 Select
2
[7:4] Basis Framel Select
1
[3:0] Basis Frame0 Select
0
REG267 Save Frame Control2 <ADDRESS: 267>
(R/W) 151413121110 9 8 7 6 5 43 2 10 default
BF7S [ BF6S [ BF5S [ BF4S [ 0000 0000 0000 0000
[15:12] [Basis Frame7 Select
7
[11:8] Basis Frame6 Select
6
[7:4] Basis Frame5 Select
5
[3:0] Basis Frame4 Select
4
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REG268 Frame IP Status <ADDRESS:268H>
(R) 151413121110 9 8 7 6 5 4 2 1 default
Reserved | rBs|Fas|Fos| Fes| F7s| Fes| Fss| Fas| Fas| Fos| F1s| Fos]| 0000 0000 0000 0000
[15:12] [Reserved
4"HO
[11:0] Frame n Status(n:0 B)
(REG200[5]=1"h0) ODD/EVEN
0:000  ( (REG200[5]=1"h1)
1:EVEN
REG269 Frame Number Status <ADDRESS:269+>
(R/W) 151413121110 9 8 7 6 5 4 3 2 10 default
NENS JFNS [ neps | 3PEG Frame number | 0000 0000 0000 0000
[15:12] ([Normal Frame Number Status
(  JPEG )
[11:8] JPEG Frame Number Status
JPEG
(JPEG NFNFJ(REG263[6:3] )
[7:6] Normal Frame Port Status
( JPEG__ ) No
[5:0] JPEG Frame Number
REG263[6:3] JPEG No
REG26A External Buffer Micon Access Enable <ADDRESS : 26AH>
(R/W) 1514131211109 8 7 6 5 4 3 2 1 0 default
[ NULL [wag| rae] nnnn nnnn nnnn nnll
[15:2] [NULL
14"H0000 ( )
[1] Write Access Enable
0:enable SDRAM )
1:disable
[0] Read Access Enable
0:enable )
1:disable
REG26B External Buffer Micon Access Data 10 Register <ADDRESS : 26BH>
(R/W) 151413121110 9 8 7 6 5 4 3 2 10 default
External Buffer Micon Access Data 10 Register [ 0000 0000 0000 0000
[15:0] External Buffer Micon Access Data 10 Register
SDRAM
o (REG25D[7:0])
0]
REG26C SDRAM Micon Access Address(Lower) <ADDRESS :26CH>
(R/W) 151413121110 9 8 7 6 5 43 2 10 default
| SDRAM Micon Address(L) | rorix | 0000 0000 0000 0000
[15:0] SDRAM Micon Access Address(Lower)
SDRAM ( 4 0" )
REG26D SDRAM Micon Access Address(Upper) <ADDRESS : 26DH>
(R/W) 151413121110 9 8 7 6 5 4 3 2 10 default

NULL SDRAW Micon Address(U) [

nnnn nnnO 0000 0000

[15:9] [NULL
7"HOO )
[8:0] SDRAM Micon Access Address(Upper)
SDRAM
(REG26C,REG26D )
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REG26E External Buffer Read Timing Control <ADDRESS : 26EH>
(R/W) 151413121110 9 8 7 6 5 4 3 2 1 0 default
[nu] Reserved [eas|rs| seT | n000 0000 0000 0000
[15] NULL
( )
[14:4] Reserved
11"HO00
[3] External buffer Access permission Status
REG26A[1:0](enable) (disable )
REG26C,REG26D
0:enable )
1:disable( )
[2] Reserved
1°HO
[1:0] SDRAM Read Timing control
SDRAM
2"h0:
2°h1:1
2"h2:1
2"h3:Reserved
REG26F External Buffer Mode Control <ADDRESS : 26FH>
(R/W) 151413121110 9 8 7 6 5 4 3 2 1 0 default
rs | ess | Reserved | 1101 1000 0000 0001
[15:14] [Reserved
2"H3
[13:12] |External Buffer Select
2"h0:64Mb
2"h1:128Mb

2"h2:Reserved
2"h3:Reserved
[11:0] Reserved

12"H801
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[JIPEG Macro Control]

REG270 JPEG Mode <ADDRESS: 270>
(R/W) 1514131211109 8 7 6 5 4 3 2 1 0 default
| JEFTR | NULL [ 3se] 0m] 0000 0000 nnnn nnl10
[15:8] JPEG Encode Frame Thinning Rate
JPEG
(87h00: 87h00 ( +1)
[7:21 NULL
6"HOO ( )
[1] JPEG Stop Enable
JPEG
0:
1: (
[0] JPEG encode Only Mode
JPEG
0: ( )
1:JPEG ( JPEG )
REGO0O[3] /
REG271 JPEG Start Line Timing <ADDRESS:271v>
(R/W) 1514131211109 8 7 6 5 4 3 2 10 default
[ NULL [ JPEG Start Line Timing | nnnn nnnl 0000 0000
[15:9] |NULL
77HOO ( )
[8:0] JPEG Start Line Timing
JPEG
REG273 JPEG Frame Data Length <ADDRESS:273H>
(R/W) 151413121110 9 8 7 6 5 4 3 2 1 0 default
NULL | 3pEG Length Frame | nnnn nnnn nnnO 0000
[15:5] |NULL
11"H000 ( )
[4:0] JPEG Length Frame
JPEG REG274
REG274 Encode Data Length <ADDRESS:2741>
R) 1514131211109 8 7 6 5 4 3 2 10 default
NULL [ Encode Data Length | nnnn 0000 0000 0000
[15:12] |NULL
4"HO ( )
[11:0] Encode Data Length
REG273
( x 16 (REG26B) )
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REG276 JPEG Only Mode Control <ADDRESS:276H>
(R/W) 151413121110 9 8 7 6 5 4 3 2 1 0 default
NLL | JFNJE [acs| wue | o | nnn0 0000 Onnn 0010
[15:13] |NULL
3"HO ( )
[12:8] JPEG Frame Number for JPEG
JPEG JPEG
[71 JPEG Calculate Start
JPEG (REG270[0]=1"b1)  JPEG
0:
1:JPEG ( 0"
[6:4] NULL
3"HO ( )
[3:0] Original Frame Number for JPEG
JPEG
REG277 | JPEG Encode Compression Control <ADDRESS:2771>
(R/W) 1514131211109 8 7 6 5 4 3 2 1 0 default
[ NULL [ er | nnnn nnnn nnnn n000
[15:4] |NULL
3"HO ( )
[2:0] JPEG Encode Compression Ratio
JPEG ( )
3"h0: x 1( ) |[3"h5: x 0.5
3"hl: x 2 3"h6: x 0.25
3"h2: x 4 3°h7: all 1
3"h3: x 8
3"h4: x 16
REG278 | JPEG Decode Data Size (X) <ADDRESS:2781>
R) 1514131211109 8 7 6 5 4 3 2 1 0 default
NULL [ JDSX | nnnn nnn0 1010 0000
[15:9] |NULL
( )
[8:0] JPEG Decode data Size (X)
JPEG (REG270[0]=1"b1 && REGO00[3]=1"b1)
(1/4 )
REG279 | JPEG Decode Data Size (Y) <ADDRESS:2791>
R) 1514131211109 8 7 6 5 4 3 2 1 0 default
NULL [ JDsY | nnnn nnn0 0111 1000
[15:9] |NULL
( )
[8:0] JPEG Decode data Size (X)
JPEG (REG270[0]=1"b1 && REGO00[3]=1"b1)
(1/4 )
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REG27A WDT Control <ADDRESS:27AH>
(R/W) 151413121110 9 8 7 6 5 4 3 2 1 0 default
[woe| Reserved | WDT Count Value | 1000 0000 0001 0100
[15] WatchDog timer Enable
JPEG
0:enable
1:disable
[14:12] [Reserved
3"HO
[11:0] WatchDog timer Count Value
(REG27A[15]=1"b0)
= x 65536% (1/T) F=SCLK
REG278B WDT Status <ADDRESS:27BH>
(R) 151413121110 9 8 7 6 5 4 3 2 1 0 default
NULL [wps| nnnn nnnn nnnn nnnO
[15:1] |NULL
( )
[0] WatchDog timer Status
(REG27A[15]=1"b0)
0:
1: WDE(REG27A[15])
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[Display Data I/F Control]

REG280
(R/W)

Display Mode
151413121110 9 8 7 6 5 4 3 2 1 0
[pov|pou] rs | opu] vsr|HsF] ber| o] ooF] rs | oe [se] ove| prp] oop] rs |

<ADDRESS: 280+>
default
0100 1111 0100 1100

[15] Display data format(Offset binary (Y))
Y

0:128
1:128

[14] Display data format(Offset Binary (UV))
v

0:128

1:128

[13] Reserved
1"HO

[12] Display Picture Mode

0:
1

[11] VSync Fix

VSYNC (DVSYNCOUT)
0:enable
1:disable

[10] HSync Fix

HSYNC (DHSYNCOUT)
0:enable
1:disable

[9] DE Fix

DE (DDEOUT)
0:enable
1:disable

[81 Display Clock Fix

(DCLKO)
0:enable ( "L"Fix
1:disable

[71 Display Data Fix
(DGDOUTO  7)

1:disable

0:enable ( (REG264 ,REG265)

[6]1 Reserved
1"H1

[5]1 Display Enable

0:enable
1:disable

[4] Display Scramble Enable

0:  GDOUT[7:0]->  GDOUT[7:0]
1:  GDOUT[7:0]->  GDOUT[0:7]

[31 Display Vsync Porarity
VSYNC (DVSYNCOUT)

0:positive

1:negative

[2] Display Hsync Porarity
HSYNC (DHSYNCOUT)

0:positive

1:negative

[1] Display DE Porarity
DE (DDEOUT)

0:positive

1:negative

[0] Reserved

1"HO
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REG281 Display Frame No <ADDRESS:281H>
(R/W) 151413121110 9 8 7 6 5 4 3 2 1 0 default
DI [ DM [ DML [ DO [ 0000 0000 0000 0000
[15:12] [Display Multi Window3
4 (REG28E[14]=1"h1) 3
4"h0 B:
4"hC F: (C:Port0,D:Portl,E:Port2,F:Port3)
[11:8] Dlsplay Multi Window2
(REG28E[14]=1"h1) 2
4 h0 B:
4"hC F: (C:Port0,D:Portl,E:Port2,F:Port3)
[7:4] Display Multi Windowl
4 (REG28E[14]=1"h1) 1
4"h0 B:
4"hC F: (C:Port0,D:Portl,E:Port2,F:Port3)
1 (REG28E[15:14]=2"h2)
(0,2,4,6,8,A)
[3:0] Display Multi WindowO / Display Frame No
(@REG28E[14]=1"b1)
4 0
4*h0 B:
4°hC F: (C:Port0,D:Portl,E:Port2,F:Port3)
(@REG28E[14]=1"b0)
_____ e RERBOIZELOD ]

(REG200[5]=17h0)

REG282 Display Vertical Total Time <ADDRESS:2821>
(R/W) 151413121110 9 8 7 6 5 4 3 2 10 default
NULL [ V Total Time(Line) | nnnn nn01 0000 0110

[15:10] [NULL

6"HOO ( )
[9:0] Vertical Total Time
(HSYNC )
( (REG280[6]=1"b1) (O/E -1)/2
REG283 Display Vertical Sync Time <ADDRESS:2831>
(R/W) 1514131211109 8 7 6 5 4 3 2 10 default
woc | ww [irs]es[ses| sen | v sync TimeLine) | 0000 0000 0000 0011
[15:12] [Multi-Window Display Control
4 (REG28E[14]=1"h1)
0: ON
1: OFF

[15] :Window3

[14] :Window?2

[13] :Windowl

[12] :WindowQ

[11:10] [Inpose Window Number

1 (REG28E[15]=1"h1)
2"h0:Window0
2"h1:Windowl
2"h2:Window2
2"h3:Window3

[9] Inpose Frame Select

1 (REG28E[15]=1"h1)
0:(REG281[7:4] )
1:(REG281[7:4] +1)

(REG259[2]=1"h0) "o
[8] Reserved
1°HO
[71 Single display Port Select
1 (REG28E[14]=1"b0)
( )
0:
1: (REG283[6:5])

[6:5] Single display Port Number
SPS(REG283[7]=1"b1)

2"ho: 0
2"hl: 1
2"h2: 2
2"h3: 3

[4:0] Vertical Sync Time
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REG284 Display Vertical Delay Time <ADDRESS : 284H>
(R/W) 151413121110 9 8 7 6 5 4 3 2 1 0 default
NULL [ V Delay Time(Line) [ nnnn nnnn 0001 0011
[15:8] |NULL
8"H0O ( )

[7:0] Vertical Delay Time

REG285 Display Vertical Address Time <ADDRESS : 285H1>
(R/W) 151413121110 9 8 7 6 5 4 3 2 1 0 default
[ NULL [ V Address Time(dot) [ nnnn nnn0 1111 0000
[15:9] |NULL
7"HOO ( )

[8:0] Vertical Address Time

REG286 Display Horizontal Total Time <ADDRESS : 286H>
(R/W) 151413121110 9 8 7 6 5 4 3 2 1 0 default
[ NULL [ H Total Time(dot) [ nnnn nnll 0101 1010

[15:10] [NULL
6"HOO ( )
[9:0] Horizontal Total Time

REG287 Display Horizontal Sync Time <ADDRESS:287H>
(R/W) 151413121110 9 8 7 6 5 4 3 2 1 0 default
[ NULL [ H Sync Time(dot) [ nnnn nnnn 0100 0000
[15:8] |NULL
8"HOO ( )

[7:0] Horizontal Sync Time

REG288 Display Horizontal Delay Time <ADDRESS : 288>
(R/W) 151413121110 9 8 7 6 5 4 3 2 1 0 default
[ NULL [ H Delay Time(dot) [ nnnn nnn0 0111 1010
[15:9] |NULL
77H0O ( )

[8:0] Horizontal Sync Time

REG289 Display Horizontal Address Time <ADDRESS : 289+>
(R/W) 151413121110 9 8 7 6 5 4 3 2 1 0 default
[ NULL [ H Address Time(dot) [ nnnn nn10 1000 0000

[15:10] [NULL
6"HOO ( )
[9:0] Horizontal Address Time

REG28A Display Vertical Start Point <ADDRESS : 28Ax>
(R/W) 151413121110 9 8 7 6 5 4 3 210 default
NULL [ Y Start Point(line) [ nnnn nnnn 0001 0011
[15:8] |NULL
8"H0O ( )
[7:0] Y Start Point
)
REG264,265
1/2

70 (MZEN3001FJO6I)ZENIC INC.



ZENIC

ZEN3001F

REG28B Display Horizontal Start Point <ADDRESS : 28BH>
(R/W) 151413121110 9 8 7 6 5 4 3 2 10 default
NULL [ X Start Point(dot) [ nnnn nn00 0111 1010
[15:10] [NULL
6"HOO ( )
[9:0] X Start Point
)
REG264,265
1/2
REG28E Display Horizontal Original Data Length <ADDRESS : 28Ex>
(R/W) 1514131211109 8 7 6 5 4 3 2 10 default
[1evlow] orv | rs | H Data Length(dot) | 0000 0010 1000 0000
[15] Inpose Function Mode
(REG28E[14]=1"b0)
1:
[14] Display multi Window Mode
0:1
1: 4
1/2
[13:12] [Display Treat Mode
2"h0o:  ( )
2°hi: ( 2
2°h2: ( REG260[3]
2"h3: ( REG260[3]
[11:10] [Reserved
2"HO
[9:0] Horizontal Data Length
* ([15]=1"b1) 4 ([14]=1"b1)
(REG28E[9:0]/2)/REG25B[7:0]=N (N: )
REG28F Display Vertical Original Data Length <ADDRESS : 28FH>
(R/W) 151413121110 9 8 7 6 5 4 3 2 10 default
[o1R] NULL [ V Data Length(Line) [ Onnn nnnl 1110 0000
[15] Display data Interlace Reverse
SYNC
0:0DD
1:EVEN
[14:10] [NULL
5"H00 ( )
[9:0] Vertical Data Length
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[Micon I/F Control]

REG290 Micon IF Mode <ADDRESS:2901>
(R/W) 1514131211109 8 7 6 5 4 3 2 10 default
[ nu vl NULL [ rs [ v wap] 1ne] pap] ore] sre] nonn nnnn n001 1111
[15] NULL
1"HO ( )
[14] External Wait Enable
WAIT
0:enable
1:disable
[13:7] |NULL
77HOO ( )
[6] Reserved
1"HO
[5] Memory access Fast Mode

SDRAM (REG26B ,DMA )

0:

1:

[4] mWAitbout Porarity

MWATTBOUT
0:positive
1:negative

[31 mINtbout Porarity

MINTBOUT
0:positive
1:negative

[2] mDmaAkin Porarity

MDMAAQIN
0:positive
1:negative

[1] mDmaReqout Porarity

MDMAREQOUT
0:positive
1:negative

[0] Soft Reset Enable

0:enable(Auto Clear)
1:disable

10us

REG291 | Micon I/F Timing <ADDRESS:291H>
(R/W) 151413121110 9 8 7 6 5 4 3 2 1 0 default
[ rewl Reserved [ waite Length | Read Data Length | 0000 0000 1010 0001

[15] Read data Recovery Mode
0:RDL(REG291[4:0])
1: RDBIN

[14:10] [Reserved

5"H00

[9:5] WAITB Length
WAITB (REG290[14]=1"h0)
[4:0] Read Data Length

REG293 DMA Transfer Length <ADDRESS:2931>
(R/W) 151413121110 9 8 7 6 5 43 2 10 default
DMA Transfer Length [ 0000 0001 0000 0000
[15:0] DMA Transfer Length
DMA ( (16hit) )
( ( (REG294[0]=1"h1) )
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REG294
(R/W)

DMA Register
1514131211109 8 7 6 5 43210

et | rs |otclotifort]  owareq Length  [ou|prs|

<ADDRESS:294+>
default
nnnn 0010 0001 0001

[15:12] [NULL

4"HO ( )
[11:10] [Reserved
2"HO
[9] DMA Transfer Clear
DMA

0:enable(Auto Clear)

(
1:disable

[8] DMAREQ Transfer Interval
MDMAREQOUT

0:DMA

1:DMAACK 1:1

[71 DMAREQ Disable Timing
MDMARECOUT

0:DMAACK

1:DMAREQ Length(REG294[6:2])

[6:2] DMAREQ Length
MDMAREQOUT

[1] DMA Transfer Mode
DMA

0:READ

1:Write

[0] DMA Transfer Start

DMA
0:enable(Auto Clear)
1:disable
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REG295
(R/W)

Chip Control
151413121110 9 8 7 6 5 4

2 10

[87s|6s| 85| Bas| Bas| B2s| B1s| Bos| Fac| Ecr] rer] siE]

rs |sec|ssc|

<ADDRESS:295+>
default
1111 1111 0110 0000

[15] Basis frame7 Save request
7

O:enable

1:disable

REG267

[14] Basis frame6 Save request
6

O:enable

1:disable

REG267

[13] Basis frame5 Save request
5

O:enable

1:disable

REG267

[12] Basis frame4 Save request
4

O:enable

1:disable

REG267

[11] Basis frame3 Save request
3

O:enable

1:disable

REG266

[10] Basis frame2 Save request
2

O:enable

1:disable

REG266

[9] Basis framel Save request
1

O:enable

1:disable

REG266

[81 Basis frame0 Save request
0

O:enable

1:disable

REG266

[71 Frame Assgin Clear enable
SDRAM

0:

1: (

Auto Clear)

[6] External Camera change Request

0:enable(
1:disable

Auto Clear,

[5] Re Culcurate Request

ECR(REG295[6]=1"h0)
0:enable(
1:disable

ECR(REG295[6]=1"h0)

Auto Clear)

[4] SDRAM Initialize Enable
SDRAM
0:disable(
1:enable(Auto

SDRAM

[3:0] Reserved
4"HO
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[Interrupt Control]

REG2A0 Interrupt Control & Clear <ADDRESS : 2A01>
(R/W) 151413121110 9 8 7 6 5 4 3 2 10 default
[ continue interrupt pelay  |Fr] Reserved [Bic]aic] 0001 0000 0000 0000
[15:8] Continue Interrupt Delay
Clear ([1]=1"H1 or [0]=1"H1)
[71 Frame Function Content
FCI
0: ( JPEG )
1: ( JPEG )
[6:2] Reserved
5"HO00
[1] Basis Interrupt Clear
( )
0:Nop
1:Clear( 0" )
[0] All Interrupt Clear
0:Nop
1:Clear( "o" )
REG2A2 Interrupt Status <ADDRESS : 2A2H>
R) 151413121110 9 8 7 6 5 4 3 2 10 default

NULL [rs] N7 status | nnnn nnnn nnnO 0000
[15:5] [NULL
11"H000 ( )
[4] Reserved
1"HO
[3:0] INTerrupt Status

Frame function Complete Interrupt
JPEG Function Complete Interrupt
Frame Function Error Interrupt

DMA Transfer Complete Interrupt
JPEG Register Write Error Interrupt
Differential Count over Interrupt
Multi-Window point Interrupt

Y Measure Interrupt

Reserved

Micon Access(DMA Transfer) enable Interrupt
Camera Change enable Interrupt

Color Detect Interrupt

Area Calculate Interrupt

Single Measure complete Interrupt

No Interrupt

B i I S S e R o T o e i i s
]

jm i gl i g i e == s i gl s e s g e

OFRPNWAPIUIIONOOITOOMT

Timing Buffer & JPEG Restart error Interrupt
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REG2A3
®)

Interrupt Status Content
151413121110 9 8 7 6 5 4 3 2 1

EBS [ 18 15| Reserved  [vop|vip]vae]vor]vii]vail

<ADDRESS: 2A3H>
default
0000 0000 000 0000

[15:12] [Error Buffer Status
(REG2A2[3:0]=4"h8

REG2A2[3:0]

4°h8: GhT )
(4*h7)JPEG JPEG

[11:10] [Timing Buffer error Interrupt Status

(
2"h3: Reserved
2°h2: Timing buffer Underrun (Receive Buffer) Interrupt
2°hl: Timing buffer Overflow (Transmit buffer) Interrupt
2"h0: No Interrupt

[9:7] Reserved

[6:0] Y Measure Interrupt Status

0:
1:
[6]: Reserved
[5]: Y Deltamax Point threshold over
[4]: Y mIn Point threshold over
[3]: Y mAx Point threshold over
[2]: Y Deltamax threshold over
[1]: Y mIn threshold over
[0]: Y mAx threshold over

REG2A4
R/W)

Interrupt Enablel
1514131211109 8 7 6 5 4 3 2 1 0
[ret|sca|red]ori] sw]oct|me|[ai{ymi| rs [mar]cci]eor] act| s rs |

<ADDRESS : 2A41>
default
1111 1111 1111 1110

[15:1] ( )
0:enable
1:disable

[15]: Frame function Complete Interrupt
[14]: JPEG function Complete Interrupt
[13]: Frame function Error Interrupt
[12]: DMA Transfer complete Interrupt
[11]: JPEG Register Write Error Interrupt
[10]: Differential Count over Interrupt
[9]: Multi-Window point Interrupt

[7]1: Y Measure Interrupt: (REG2A3[6:0])
[6]: Reserved(1"bl

[5]: Micon Access(DMA Transfer) enable Interrupt
[4]: Camera Change enable Interrupt

[3]: Color Detect Interrupt

[2]: Area Calculate Interrupt

[1]: Single Measure complete Interrupt

[8]: Timing Buffer Interrupt: (REG2A3[15:12],REG2A3[11:10])

[0] Reserved

1"HO
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[Window Control1]

REG2B0 | Multi-Window Calculate Control Register <ADDRESS : 2BOH>
(R/W) 151413121110 9 8 7 6 5 4 3 2 1 0 default
[ic| NULL | 1nnn nnnn nnnn- nnnn
[15] Multi-Window calculate Control
1"h0:
1%hl:
[14:0] [NULL
15"H000 ( )
REG2B3 Multi-Window Status <ADDRESS : 2B3+-2B6H>
| 1514131211109 8 7 6 5 43 210 default
REG2B6 || Multi-Window Mapping Statusi-4 | 0000 0000 0000 0000
(R)
[15:0] Multi-Window mapping Statusl-4
4 64
REG2B3[0] 1
REG2B3[0]->[1]--->[15]->REG2B4[0]->[1]------ >REG2B6[14]->[15]
)
1 :REG2B3[0](WO ) 63
32 :REG2B4[15](WO0  )----- REG2B3[0J(W31 ) 32
64 :REG2B6[15](W0  )----- REG2B3[0](W63 )
( "0" )
0: ( (REG2CO[13:0]) )
1: ( (REG2C0[13:0]) )
REG2B7 Mapping data Select for Multi-Window mapping <ADDRESS: 2B7H>
(R/W) 151413121110 9 8 7 6 5 4 3 2 1 0 default
[scs] NULL [ Onnn nnNnn nnnn nnnn
[15] Mapping data Select for Multi-Window mapping
( REG24B[1])
0:
1:
[14:0] |NULL
15"H0000 ( )
REG2B8 Shadow Rejector Threshold <ADDRESS : 2B8H>
(R/W) 151413121110 9 8 7 6 5 4 3 210 default
NULL | shadow Rejector Threshold | nnnn nnnn 0000 0000
[15:8] [NULL
8"H0O ( )
[7:0] Shadow Rejector Threshold
(REG24A[9:81=2"h3)

77 (MZEN3001FJO6I)ZENIC INC.



ZEN3001F

[Window Control2]

REG2CO | Multi-Window Mapping Threshold <ADDRESS : 2COx>
(R/W) 151413121110 9 8 7 6 5 4 3 2 1 0 default
[ rs | Multi-Window Mapping Threshold | 0000 0000 0000 0000

[15:14] [Reserved
2"HO
[13:0] Multi-Window Mapping Threshold

REG2C1 Multi-Window Divide Number <ADDRESS:2C1x>
(R/W) 151413121110 9 8 7 6 5 4 3 2 1 0 default
[rs] Y Divide Number [rs] X Divide Number | 0000 0000 0000 0000
[15] Reserved
1"HO

[14:8] "Y"Divide Number
1,2,4,8,16,32,64)

[7] Reserved
1"HO
[6:0] "X"Divide Number
1,2,4,8,16,32,64)
[14:8] 64
REG2C2 Multi-Window INT Threshold <ADDRESS:2C2H>
(R/W) 151413121110 9 8 7 6 5 4 3 2 10 default
Reserved [ ww INT Threshotd | 0000 0000 0000 0000
[15:6] Reserved
10"H000

[5:0] Multi-Window Interrupt Threshold
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[Y Calibration Coefficient]

REG2D0 Coefficient Select Level <ADDRESS : 2D0H>
(R/W) 1514131211109 8 7 6 5 4 3 2 10 default
| Upper Level [ Lower Level | 1100 0000 0100 0000
[15:8] Upper Level
[7:0] Lower Level
REG2D1 Upper Range Coefficient <ADDRESS:2D1x>
(R/W) 151413121110 9 8 7 6 5 4 3 2 1 0 default
| Upper Coefficient(A) [ Upper Coefficient(B) [ 0001 0000 0000 0000
[15:8] Upper Coefficient(A)
(REG2D0[15:8]) A)
O O O O O O OO0
[7:0] Upper Coefficient(B)
(REG2DO[7:0]) (B)
LSB 4 x 4
@e0000000 e signbit(0:" ", 12 ")
REG2D2 Middle Range Coefficient <ADDRESS : 2D2H>
(R/W) 151413121110 9 8 7 6 5 4 3 2 10 default
[ widdie coefficient(ty |  widdle coefficient® | 0001 0000 0000 0000
[15:8] Middle Coefficient(A)
(REG2D0[15:8],[7:0]) A)
O O O O O O OO0
[7:0] Middle Coefficient(B)
(REG2D0[15:8],[7:0]) (B)
LSB 4 x 4
@e0000000 e signbit(0:" ", 12 ")
REG2D3 Lower Range Coefficient <ADDRESS :2D31>
(R/W) 151413121110 9 8 7 6 5 4 3 2 1 0 default
Lower Coefficient(A) Lower Coefficient(B) [ 0001 0000 0000 0000
[15:8] Lower Coefficient(A)
(REG2DO[7:0]) (A)
O O O O O O OO0
[7:0] Lower Coefficient(B)
(REG2DO[7:0]) (B)
LSB 4 x 4
@e0000000 e signbit(0:" ", 12 ")
REG2D8 Field Table Select <ADDRESS : 2D8H>
(R/W) 151413121110 9 8 7 6 5 4 3 2 1 0 default
Reserved [ Foe[opeFrs| 0000 0000 0000 0000
[15:3] Reserved
13"H0000
[2] Field Divided Enable
0SD (REG2DB)
0:
1:
[1] 0SD Display Enable
0SD
0:
1:
[0] Field Table Select
0: 0
1: 1
REG2D9 0SD Field Axis <ADDRESS:2D9H>
(R/W) 151413121110 9 8 7 6 5 4 3 2 1 0 default
0SD Start Line 0SD Start dot [ 0001 0000 0001 0000
[15:8] 0SD Start Line
0SD ( ) (1/4 )
[7:0] 0SD Start dot
0SD ( ) (1/4 )
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REG2DA 0SD Field Available Area <ADDRESS : 2DAx>
(R/W) 151413121110 9 8 7 6 5 4 3 2 10 default
Vertical Available Line | Horizontal Available Dot | 0101 1010 0110 0000
[15:8] Vertical Available Line
0SD (1/4 )
[7:0] Horizontal Available Dot
0SD (/4 )
3 3"b000
REG2DB 0SD Field Divided Area <ADDRESS: 2DBH>
(R/W) 151413121110 9 8 7 6 5 4 3 2 10 default
[ vertical pivided Point [ Horizontal Divided Point | 0000 0000 0000 0000
[15:8] Vertical Divided Point
0SD (1/4 )
[7:0] Horizontal Divided Point
0SD (1/4 )
REG2DC 0SD Field Divided Area 0 <ADDRESS : 2DCH>
(R/W) 151413121110 9 8 7 6 5 4 3 2 10 default
[rs| crao [rs] ccao lrs| Brao [rs| Boao | 0100 0111 0100 0000
[15] Reserved
1°HO
[14:12] [Character mixing Ratio Area 0
Area0 0SD
3"h0:100%(0SD ) 3"h1:75% 3"h2:50% 3"h3:25% 3"h4:0%(100%0SD )
[11] Reserved
1°HO
[10:8] Character Color Area 0
Area0 0SD
3"h0: 3"hl: 3"h2: 3"h3: 3"h4: 3%h5: 3"hé: 3"h7:
[7] Reserved
1"HO
[6:4] Background mixing Ratio Area 0
Area0 0SD
3"h0:100%(0SD ) 3"h1:75% 3*h2:50% 3"h3:25% 3"h4:0%(100%0SD )
[3] Reserved
1"HO
[2:0] Background Color Area 0
Area0 0SD
3"h0: 3"hl: 3"h2: 3"h3: 3"h4: 3"h5: 3"h6: 3"h7:
REG2DD 0SD Field Divided Area 1 <ADDRESS: 2DDH>
(R/W) 151413121110 9 8 7 6 5 4 3 2 10 default
[rs| crar es| ccar [rs| Brat rs| Boar | 0100 0111 0100 0000
[15] Reserved
1"HO
[14:12] [Character mixing Ratio Area 1
Areal 0SD
3"h0:100%(0SD ) 3"h1:75% 3*h2:50% 3"h3:25% 3"h4:0%(100%0SD )
[11] Reserved
1"HO
[10:8] Character Color Area 1
Areal 0SD
3"h0:  3"hl: 3"h2: 3"h3: 3"h4: 3"h5: 3"hé: 3"h7:
[71 Reserved
1°HO
[6:4] Background mixing Ratio Area 1
Areal 0SD
3"h0:100%(0SD ) 3"h1:75% 3"h2:50% 3"h3:25% 3"h4:0%(100%0SD )
[3] Reserved
1°HO
[2:0] Background Color Area 1
Areal 0SD
3"h0: 3"hl: 3"h2: 3"h3: 3"h4: 3%h5: 3"h6: 3"h7:
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REG2DE 0SD Field Divided Area 2 <ADDRESS: 2DEH>
(R/W) 151413121110 9 8 7 6 5 4 3 2 10 default
[rs| cra2 les| cca2 [rs| Bra2 rs| Boa2 | 0100 0111 0100 0000
[15] Reserved
1"HO
[14:12] [Character mixing Ratio Area 2
Area2 0SsD
3"h0:100%(0SD ) 3"h1:75% 3*h2:50% 3"h3:25% 3"h4:0%(100%0SD )
[11] Reserved
1"HO
[10:8] Character Color Area 2
Area2 0SsD
3"h0: 3"hl: 3"h2: 3"h3: 3"h4: 3"h5: 3"hé: 3"h7:
[71 Reserved
1°HO
[6:4] Background mixing Ratio Area 2
Area2 0SD
3"h0:100%(0SD ) 3"h1:75% 3"h2:50% 3"h3:25% 3"h4:0%(100%0SD )
[31 Reserved
1°HO
[2:0] Background Color Area 2
Area2 0SD
3"h0: 3"hl: 3"h2: 3"h3: 3"h4: 3%h5: 3"h6: 3"h7:
REG2DF 0SD Field Divided Area 3 <ADDRESS : 2DFH>
(R/W) 151413121110 9 8 7 6 5 4 3 2 10 default
[rs| cra3 [rs] ccas lrs| Braz [rs| Beas | 0100 0111 0100 0000
[15] Reserved
1°HO
[14:12] [Character mixing Ratio Area 3
Area3 0SD
3"h0:100%(0SD ) 3"h1:75% 3"h2:50% 3"h3:25% 3"h4:0%(100%0SD )
[11] Reserved
1°HO
[10:8] Character Color Area 3
Area3 0SD
3"h0: 3"hl: 3"h2: 3"h3: 3"h4: 3%h5: 3"hé: 3"h7:
[7] Reserved
1"HO
[6:4] Background mixing Ratio Area 3
Area3 0SD
3"h0:100%(0SD ) 3"h1:75% 3*h2:50% 3"h3:25% 3"h4:0%(100%0SD )
[3] Reserved
1"HO
[2:0] Background Color Area 3
Area3 0SD
3"h0: 3"hl: 3"h2: 3"h3: 3"h4: 3"h5: 3"h6: 3"h7:
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[Clock Management]

REG2EO
(R/W)

PCLK Clock Management
151413121110 9 8 7 6 5 4 3 2 1 0
[crr|  Reserved [cs2]l  pops  [csi]  pes  [pas|eeclpip

<ADDRESS: 2EQH>
default
0000 0000 0000 0000

[15] CLK_P Reverse control

PCLK(CLK_P) ( PCLK
0:Rise edge

1:Fall edge

CLK_P )

[14:11] [Reserved
4"HO

[10] Clock Select 2(PCLKO)
PCLKO
0:PLL

1: (D)

[9:7] PCLKO Phase Select
PCLKO

3°h0:0°
3"h1:60°

3°h2:90°

3°h3:180°

3%h4:240°

3"h5:300°

3"h6,3"h7:Reserved( )

[6]1 Clock Select 1(PCLK)
PCLK(CLK_P)
0:PLL

1: )

[5:3] PCLK Phase Select
PCLK(CLK_P)
3"h0:0°
3"h1:60°

3"h2:90°

3"h3:180°

3"h4:240°

3"h5:300°

3"h6,3"h7:Reserved( )

[2] PCLK PLL phase Adjuster Setup timing Select
PCLK

0:Normal (No-Delayed) PCLK

1:Delayed PCLK

[1] PCLK Power down Control
PCLK PLL

0:Active

1:Power Down

[0] PCLK Input Phase reverse control
PCLK (PCLKO
0:Rise edge
1:Fall edge

)

REGZ2EL
(R/W)

DCLK Clock Management
151413121110 9 8 7 6 5 43 2 10

NULL [opc]

<ADDRESS:2E1+>
default
nnnn nnnn nnnn nnn0

[15:1] |[NULL
15"H0000

[0] DCLKOUT Phase reverse Control
DCLKOUT

0:Rise edge

1:Fall edge
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REG2EZ
R/W)

SCLK Clock Management
151413121110 9 8 7 6 5 4 3 2 1 0

NULL [s7s] rs [css| sps |scelsas| ks |

<ADDRESS : 2E2+>
default
nnnn 0000 0000 0000

[15:12] |NULL
4"HO (

[11] SDCLKOUT Through Select
SDCLKOUT

0:normal

1:reverse

[10:7] Reserved
4"HO

[6] Clock Select for SDCLKOUT
SDCLKOUT

0:PLL
1: ( )

[5:4] SDCLKOUT Phase Select
SDCLKOUT

2"h0:0°

2"h1:90°

2"h2:180°
2"h3:270°

[3] SDRAM Clock Fix
(SDCLKOUT)

0:enable

1:disable

[2] SCLK PLL phase Adjuster Setup timing Select
SCLK

0:Normal (No-Delayed) SCLK

1:Delayed SCLK

[1:0] Reserved

2°HO
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[JIPEG Macro Control]

REGO0O JPEG Macro Function Mode <ADDRESS: 0001>
(R/W) 151413121110 9 8 7 6 5 4 3 2 10 default
[ NULL [ rsloou]  gcow | nnnn nnnn nnn0 0001
[15:5] [NULL
11"H000 ( )
[4] Reserved
1"HO
3] JPEG Deal Mode
JPEG
0:
1:
[2:0] JPEG Compression Data Thinning Mode
3"h1:4:2:2
REG001 JPEG Macro Soft Reset <ADDRESS:001H+>
w 151413121110 9 8 7 6 5 4 3 2 1 0 default
NULL [3sR] NULL | nnnn nnnn Onnn nnnn
[15:8] [NULL
8"HOO ( )
[71 JPEG macro Soft Reset
JPEG
0:
1:
[6:0] NULL
7"HOO ( )
REG002 JPEG Action Status <ADDRESS:002+>
(R) 151413121110 9 8 7 6 5 4 3 2 1 0 default
[ NULL [ 3as] nnnn nnnn nnnn nnnO
[15:1] |NULL
15"H000 ( )
[0] JPEG Action Status
JPEG
0:
1:JPEG
(REG270[0]=1"b1)
REG005 DRI Value(Upper) <ADDRESS : 005H>
(R/W) 151413121110 9 8 7 6 5 4 3 2 1 0 default
[ NULL [ DRI Value(Upper) [ nnnn nnnn 0000 0000
[15:8] |NULL
8"HOO ( )
[7:0] DRI Value(Upper)
RST MCU  ( )
REGO06 DRI Value(Lower) <ADDRESS: 006+>
(R/W) 151413121110 9 8 7 6 5 4 3 2 10 default
[ NULL [ DRI Value(Lower) | nnnn nnnn 0000 0100
[15:8] [NULL
8"HOO ( )
[7:0] DRI Value(Lower)
RST MU ()
(REG005,REG006 8"h00 DRI RST )
REGOO7 | Vertical Picture Size(Upper) <ADDRESS:007x>
(R/W) 151413121110 9 8 7 6 5 4 3 2 10 default
NULL [ VPS(Upper) | nnnn nnnn 0000 0001
[15:8] [NULL
8"HOO ( )
[7:0] Vertical Picture Size(Upper)
JPEG ( )
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REGO08 Vertical Picture Size(Lower) <ADDRESS:008+>
(R/W) 151413121110 9 8 7 6 5 4 3 2 10 default
NULL [ wescower) | Reserved | nnnn nnnn 1110 0000
[15:8] [NULL
8"H0O ( )
[7:3] Vertical Picture Size(Lower)
JPEG « )
[2:0] 3"HO ( 480)
[2:0] Reserved
3"HO
REG009 Horizontal Picture Size(Upper) <ADDRESS :009+>
(R/W) 151413121110 9 8 7 6 5 4 3 2 10 default
NULL [ HPS(Upper) [ nnnn nnnn 0000 0010
[15:8] [NULL
8"H0O ( )
[7:0] Vertical Picture Size(Upper)
JPEG
REGOOA | Horizontal Picture Size(Lower) <ADDRESS : 00AH>
(R/W) 1514131211109 8 7 6 5 4 3 2 1 0 default
[ NULL | Hpsclower) | Reserved | nnnn nnnn 1000 0000
[15:8] |NULL
8"H0O ( )
[7:3] Vertical Picture Size(Lower)
JPEG « D
[3:0] 47HO ( 640)
[3:0] Resrved
4"HO
REGOOF JPEG Macro Interrupt Status <ADDRESS : 00FH>
R) 1514131211109 8 7 6 5 4 3 2 1 0 default
NULL [ coc|nes]| srs| pes] e | nnnn nnnn n000 nnnn
[15:8] [NULL
( )
[71 Reserved( )
[6]1 Nomal End flag Status
0:
1: JPEG
[5] Soft Reset complete flag Status
0:
1: (REGOO1[7]=1"b1 )
[4] Decode Error Status
0:
1:
[3:0] NULL
( )
*: JPEG
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Lead type STD (QFP20-184pin STD)

Dimension in Milimeters

Dimension in Inches *+

Symbal Min. Nom. Max. Mim. Nom. Maxx.
E 19.9 20 2001 (0.784) {0.787) {0.791)
D 19.9 20 20.1 (0. 784) (0.787) (0.791)
A 17 {0.0686)
A 01 (0.004)

| A 1.3 1.4 15 (0.052) (0.055) (0.058)
el 04 _ (0.016) '
b 0.13 0.16 0.21 {0.006) {0.006) (0.008)
[& 0.1 0.125 0175 (0.004) (0.005) {D.007)
] o B 10° 10°) (107
L 0.3 05 07 {0.012) (0.020) {0.027)
L1 i (0.03)
Lz 0.5 {0.020) -
He 21.6 i 22 22.4 (0.851) (0.B66) (0.BB1)
Ho 21.6 22 224 {0.851) ~ {0.868) {0.881)
(3] 12° (z7) B
(3 12° (12°)
R 0.2 (0.008)
(il 0.2 (0.008)
* for reference
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AC
REG259 [6]
PLL

[5:4]

JPEG
REGOOF [7]

87

(MZEN3001FJO6I)ZENIC INC.



ZE=NIC ZEN3001F

— II '|_.\

(D) ARG BLOARGEHIHRR B/ S —ZvIOEEY T,
U723 T KGR O IR E2 T — 2 MW TR, Bl 5 28I TEEZE 0,

(2) ARG OARER O IIVERER EDOT-DIZ, FHEBRLKER T 58 0HVET,
THEHICBRL T, %%ﬁ@ﬁé‘ﬂ%; ?kl?ﬁb‘iﬁ‘

(B) AEEHI LRSI TRV ET NI LEFTAHE., £ DMOMER] D FE 5§ DIRFE R/ I EMHE DT &
ITObDTIEHYEE Ao

(4) AEEH RSN TR E 3G A RIS G EARN 726 A 752 R~ LI=b DO THY
FHOENEAZRIET LD TIEHVER A,

(5) ARG D BARRY LB OFE R i ~DFBICHSETEL TIEEEZRVDRETOT, Z T AIZSN,
(6) AR dn i3 — A7 B AR GRS, RHIBERS . PESE I oA b AL E RO AL | IR ALEFE RS ete. ) IS

FEHESNAZEERHRICLTBYET, Liz2v> T, AMIC B AL o [ o ﬁﬁ* 5
S F1 AR R 7 1T LA TIEE N,

== N|
CUSTOM IC DESIGN
rARHT—=vY
URL http://www.zenic.co.jp/ E-mail I mailto:support@zenic.co.jp

T520—0801 ‘R KETHICBDOEA—T—5 4777 AL /L8F
TEL:077—526—2101 FAX:077—526—0500

N

(MZEN3001FJO6I)ZENIC INC.






