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Unless noted otherwise: All component values without brackets are for the color
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be replaced with

one single 1000uF/10V on C2,

9 unpopulated

T1orT2
Transformer 5V/700mA 4.7n
NM NM

> L

C31,C32 J5 Js W1
AC NM NM NM
NM DC Wire 0.22R

TV-GENERATOR: Block Diagram & Power Supply

Document Number
tv-generator-lpc17x8-2_5-2_6.DSN

Rev
2.5/6

Thursday, March 18, 2021 [Sheet




J2

TAB4
TAB3
T5

CD
CG

TAB2
TAB1

D2
D3/CD
CMD
VDD
CLK
VSS
DO

D1

R19 10k

JP1

SD-CMD  BROM

SD-CLK

SD-DO

SD-D1

(ALT: ATTEND

uSD KYOCERA 5138

SD-DO

SD-D1

SD-D2

SD-D3

SD-CMD

SD-CLK

[38] HOEn <]
[8] HWEn <]
[38] PGMTCK <]
[4] scL2 <]
[3] HCSON <
[8] HCS1n <

SD-D2

SD-D3

112J-TDAR-R01 or 112J-TAAR-R01)

51 P2.0/PWM1.1/TXD1
£ P2.1/PWM1.2/RXD1
51 P2.2/PWM1.3/CTS1/MAT2.3

P2.3/PWM1.4/DCD1/MAT2.2
P2.4/PWM1.5/DSR1/MAT2.1
P2.5/PWM1.6/DTR1/MAT2.0
P2.6/RI1/0OE2

P2.7/RTS1/
P2.8/TXD2/CTS1
P2.9/RXD2/RXD4
P2.10/EINTO
P2.11/EINT1/SD_DAT1
P2.12/EINT2/SD_DAT2
P2.13/EINT3/SD_DAT3

P3.0/EMC_DO
P3.1/EMC_D1
P3.2/EMC_D2
P3.3/EMC_D3
P3.4/EMC_D4
P3.5/EMC_D5
P3.6/EMC_D6
P3.7/EMC_D7
P3.23/CAP0.0
P3.24/CAP0.1/PWM1.1
P3.25/MAT0.0/PWM1.2

— P3.26/MATO0.1/PWM1.3/STCLK

P4.0/EMC_AO

P4.1/EMC_A1

P4.2/EMC_A2
P4.3/EMC_A3
P4.4/EMC_A4
P4.5/EMC_A5
P4.6/EMC_A6
P4.7/EMC_A7
P4.8/EMC_A8
P4.9/EMC_A9
P4.10/EMC_A10
P4.11/EMC_A11
P4.12/EMC_A12
P4.13/EMC_A13
P4.14/EMC_A14
P4.15/EMC_A15

P4.24/EMC_OE

P4.25/EMC_WE

P4.28/MAT2.0/TXD3

P4.29/MAT2.1/RXD3/SCL2

P4.30/EMC_CS0

P4.31/EMC_CS1

71 P5.0/EMC_A24/MOSI2/MAT2.2

P5.1/EMC_A25/MISO2/MAT2.3
P5.2/MAT3.2/SDAO
P5.3/RXD4/SCLO
P5.4/OE0/MAT3.3/TXD4

TRST

TDI

T™MS

TCK

R9
1

NM

T

HEADER 5X2

TDO

RSTOUT
RESET

Cc16 “22pF - -

XTAL1

c17 “22pF

XTAL2

RTCX1
RTCX2

TXD3/SDA1/TXD0/P0.0
RXD3/SCL1/RXD0/PO0.1
TXD3/TXD0/P0.2
RXD3/RXDO0/P0.3
CAP2.0/P0.4

CAP2.1/P0.5
RTS1/SSEL1/MAT2.0/P0.6
SCK1/MAT2.1/P0.7
MISO1/MAT2.2/P0.8
MOSI1/MAT2.3/P0.9
TXD2/SDA2/MAT3.0/P0.10
RXD2/SCL2/MAT3.1/P0.11
ADO0.6/MISO1/P0.12
ADO0.7/MOSI1/P0.13
SSEL1/P0.14
TXD1/SCKO0/P0.15
RXD1/SSEL0/P0.16
CTS1/MISO0/P0.17
DCD1/MOSI0/P0.18
DSR1/SD_CLK/SDA1/P0.19
DTR1/SD_CMD/SCL1/P0.20
RI1/SD_PWR/P0.21
RTS1/TXD4/SD_DAT0/P0.22
ADO0.0/CAP3.0/P0.23
ADO.1/CAP3.1/P0.24
ADO0.2/TXD3/P0.25
ADO0.3/DAC_OUT/RXD3/P0.26
SDAO0/P0.27

SCL0/P0.28

66 SDA1

67 SCL1

141 TXDO

RXDO

DACO

> DACO [4]

USB_D+1/EINT0/P0.29 [
USB_D-1/EINT1/P0.30 |3

USB_D+2/P0.31
USB_D-2

CAP3.1/SCK2/P1.0

MAT3.3/MOSI2/P1.1 |5
MAT3.2/MISO2/P1.4 |

MAT3.1/P1.8

MAT3.0/P1.9

CAP3.0/P1.10

CAP2.0/P0.14

SDA2/P1.15

P1.16

P1.17
PWM1.1/CAP1.0/MISO1/P1.18

/CAP1.1/SCK1/OE2/P1.19 [

PWM1.2/SCKO0/P1.20
PWM1.3/SSELO/P1.21
MAT1.0/MOSI1/P1.22
PWM1.4/MISO0/P1.23
PWM1.5/MOSI0/P1.24
MAT1.1/CLKOUT/P1.25

PWM1.6/CAP0.0/SSEL1/P1.26 [¢

CAPO0.1/CLKOUT/P1.27
MATO.0/SSELO/P1.28
MATO.1/TXD4/P1.29
VBUS/ADO0.4/SDA0/P1.30
SCK1/AD0.5/SCL0/P1.31

Vdd(3v3
Vdd(3v3
Vdd(3v3
Vdd(3v3
Vdd(3v3
Vdd(3v3

Vdd(REG)(3V3

Vdd(REG)(3V3

Vdd(REG)(3V3

R63
NM

SDA2

+—<__> SDA2 [4]
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R61
NM
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NM R37 4k7

3v3
A

R20 10k|-
R50 10k

R21 10k
R22 10k
R23 10k

Sw2

R51 10k
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9
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100nFI
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o v+
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RS232 Port

I C3 100nF C6 100nF C10 2.2uF C13 100nF

C11 100nF C9
C12 100nF
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VssREG
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VssA
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C75 100nF
C76 100nF
C77 1uF

C79 100nF
C80 100nF

C81 1uF
C78 100nF C82 100nF

3V3

In circuit
programming
connection

CPLD

HDO
HCS1n [ >—Fesh 71
HCSOn Dj

HCSO0n
HOEn L —>—Foen 14
VSEL

DAC-CLK
DAC-B[7-2]

CSYNC
DAC-BLNK
DAC-G[7-0]

DAC-R[7-2]

3V3

P /S = T
bann VSEL
<3

DAC-B7
DAC-B6
DAC-B5
DAC-B4
DAC-B3
DAC-B2
CSYNC

\__DAC-CLK

<
DAC-BLNK 27

< c

T

DAC-G7 29
DAC-G6 30
DAC-G5 32
DAC-G4 34
DAC-G3 36
DAC-G2 37
DAC-G1 38
DAC-GO

DAC-R7
DAC-R6
DAC-R5
DAC-R4
DAC-R3
DAC-R2

[4] Fsc <S¢ 50

CTDO,

CTDI

CTMS

|t |

=< c25

10nF

HEADER 8X1

PL2A
PL2B
PL3A
PL3B
PL3C
PL3D
PL4A
PL4B
PL5A
PL5B
PL5C

PL5D/GSRN

PL6A

PL6B/TSALL

PL7A
PL7B
PL7C
PL7D
PL8A
PL8B
PL9A
PL9B

PB2A
PB2B
PB2C
PB2D

PT2A
PT2B

PT2C

PT2D

PT2E

PT2F

PT3A

PT3B

PT3C

PT3D

PT4A/PCLKO_O
PT4B/PCLKO_1

PT4C

PT4D

PT4E

PT4F

PT5A

PT5B

U10 PT5C

LCMX0256-TN100

PB3A/PCLK1_1

PB3B

PB3C/PCLK1_0

PB3D
PB4A
PB4B
PB4C
PB4D
PB5A
PB5C
PB5D

SLEEP

TDO
TDI

T™MS
TCK

GNDIO1
GNDIO1
GNDIO1

GNDIOO
GNDIOO
GNDIOO

C49 @ 6mm
220uF P 2.5mm

U20A
74HCO04
2 1

[4] FsC4 <

R35
220R

X1 Frequency Select:

NTSC 14.318180 MHz

™M —1 R34

17.734475MHz

HA2 [2]
HA1 [2]
HWEn [2]

PAL  17.734475 MHz I

R70
R71
R72
R73

CPLD

In circuit
programming
by LPC1787

[2] PGMTCK [——>—PGMTCK |

(Rev 2.5 or higher)

HCSOn

HCS1n

HOEn

42
25

12
62
75
93

GND 100nF

74HCO04

3v3
U20G
14
vee cs8
_Z__EE:

u20D
8 9

AO
A1
A2
A3
Ad
A5
A6
A7
A8
A9
A10
A1
A12
A13
A14
A15
A16
A17
A18

OE
WE
CS

VCC 32

GND 16

74HCO04

CPLD & Video Memory QO%F B

74HCO04

SRAM 512K x 8bits
45-55ns 32 pin TSOP(Il)

(32 pin SOIC may also be used, but beware of the thicker case on the solder side)

U12 (NM for B/W)
13

AO 1/00
A1 1101
A2 1/102

A3 1/03
Ad 1/104
A5 1/05
A6 1/06
A7 1107
A8

A9

A10
A1
A12

A13
A14
A15
A16
A17
A18

(ON SOLDER SIDE)

oE vce |2
WE
CS GND 16

SRAM 512Kk x 8bits
45-55ns 32 pin TSOP(ll)

Suggested SRAM devices:

CY62148GN30-45ZSXI
CY62148GN30-45SXT
CY62148G30-457ZSXT
CY62148G30-45SXI
CY62148EV30LL-45ZSXI
RMLV0408EGSB-452
RMLV0408EGSP-452
AS6C4008-55ZIN
AS6C4008-55S1IN
CY62148G30-55SXI
CY62148EV30LL-55SXI

AS6C4008-55 is theoretically too
slow in PAL mode, but tests with
AS6C4008-55ZIN showed no problems.
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. 5v Video DAC, Encoder, RF A —

DAC-CLK _ 24 _ 5V (31 VSEL D_|

[31 DAC-CLK [ CLK _L _L J_ C61 1uF C39 100nFA C37 100nF

DAC-B7 B9 Cc62 1uF cro SV D3 I*.
—— LaTTTE " o
- n n
DAC-B4 B7 C65 100nF 47k C42 100nF
DAC-B3 B6 C66  100nF [
DAC-B2 BS 75 Ohms TR7 C67 100nF AGND R43
DAC-G1_17 gg impedance tracks Y ARED Y
[38] DAC-B[7-2] DACGO 18 1 &> :82 AGRN § ROUT
B1 I GOUT
OB Z

b BO T I—I ABLU BOUT
DAC-R7 R24 75R 10

DAC-R6 R9 R25 75R SUBC 6 | SYNCIN cvourt P4

R8 SCIN YouT
DAC-R5 R26 75R
DACRA R7 couTt

DAGR3 R6 38 ces V- NPIN YTRAP

6
4

AGND

R47 16k/1%
DAC-R2 R5 5V AGND 1nF o 118 RAB— M
VRer — olo|_[MC44BS373CA
2[°= C51 15k AGND

DAC-G1 42 | R4 BFOUT

11
R3 ——<___1DAC-BLNK [3]
DAC-GO_41
R41 R42 YCLPC

— N
[a)a)
ZzZ
70 | R2 12_R30 NM_(1k) 00
39 | R1 R31 1k (NM) 560RLALI100R
RO %
DAC-G7 o C59
DAC-G6 cs 100nF AGND

DAC-G5 36
G7 —||—I>5V
|_<:| FSC 3] (AlNM for B/W) ~ AGND

DAC-G4
G6 # See text below

DAC-G3
—1
DAC-G2 gi CSYNC [3]

DAC-G1
C-G c3 sy

DAC-GO
G2 ilcn R55 TP9  Rs6 C44 @ 6mm

[3] DAC-R[7-2]

-

e DY [N B (6] [o2] BN ] [o] (Vo) (]

(For B/W: connect TP7 to TP9 with a wire on
bottom side; do not use video output on J8)

G1 GND 100nF ©
1000pF 4k7  AGND n 75R 220uF P 2.5mm
[3] DAC-G[7-0] }_— GO GND T
6 VID
LI I @ 6mm — |]

1
ADV7123 P 2.5mm [2] DACO
cr4 3
# Full-scale (10bits) RSET (Ohm) = R32 // R33 = 7989.6 x VREF (V) / IOR (mA) = AGND

- Z 2.2nF R44
7989.6 x VREF (V) / (IOR (V) / R26 (kOhm)) = 7989.6 x 1.235/(1.0/0.075) = 740 Ohm LPF: NM

Full-scale (10bits) = 0x3FF = 1023; Full-scale (5bits) = 0x3E0 = 992 — AUD
Full-scale (5bits) RSET =740 x 992 / 1023 = 717.6 Ohm VIDEO R40 R52 R47 R48 or R47 R48 fe=15kHz AGND L+

R33is a 200R 3x3mm potmeter, making RSET adjustable between 560R - 760R PAL NM 1K 16k/1% NM 27k 39k J8 R44 R56
Use vectorscope to tune voltage to desired level. When using fixed resistors: NTSC 1K NM 20k/1% NM 22k 220k Video NM 75R
E24:R32 + R33 =680 + 36 = 716 Ohm (E12: R32 + R33 =680 + 39 = 719 Ohm) Audio 100R NM
Replace R32 with 680R and potmeter R33 with a fixed resistor of 36R or 39R

Alternative PAL encoder:

Instead of a CXA1645M, an AD724 or an AD725 can be used.

Do not place: U22, C37,C38,C39,C40,C68,C69,C72,C73,R47,R49,R41,R42
Place: U26, C85,C86,C87,C88,R29,R65*

*Note: place R65 only when using AD724

ARED
# Full-scale (10 bits): RSET (Ohm) = R32 // R33 = 7989.6 x VREF (V) / IOR (mA) = AGRN

7989.6 x VREF (V) / (IOR (V) / R26 (kOhm)) = 7989.6 x 1.235/(0.714 / 0.075) = 1036.5 Ohm ABLU 8
Correction for 5 bits 992/1023 = 1005 Ohm

Replace R32 with 820R and potmeter R33 with a one of 500R (RSET adjustable 820R - 1320R) CSYNC 16
Use vectorscope to tune voltage to desired level. When using fixed resistors: V< 15
E24:R32 + R33 = 1000 + 5.1 = 1005.1 Ohm (E12: R32 + R33 = 1000 + 4.7 = 1004.7 Ohm) 3] SUB% 3
Replace R32 with 1k and potmeter R33 with a fixed resistor of 5R1 or 4R7

4k7 not for
NM AD725
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