TOSHIBA TMP9OCN72

CMOS  8-BIT MICROCONTROLLER
TMPSOCN72DF

1. OUTLINE AND CHARACTERISTICS
The TMPI0CN72 is a high-performance 8-bit single-chip microcontroller ; TLCS-90 CPU core
capacious ROM, RAM and peripheral circuits adequate to control VCR system are included.

(1) Efficiently systematized instructions
® 163 instructions
® Muitiplication, division, 16-bit arithmetic operation, Bit manipulation
(2) Minimum instruction execution time: 250 ns at 16 MHz Osciilation, 122 us at 32.8 kHz Oscillation.
(3) Internal ROM : 40K bytes
(4) Internal RAM : 768 bytes
(5) 20-bit time-base Counter (TBQ)
(6) 8-bittimer/counter: 4 channels
¢ Timer mode/Event countermode ® 16-bittimer/counter mode
(7) Captureinputs: 8 terminals
® 18-bittiming data + 6-bit trigger data (with 8 leve! F[FO) 1 channel
® 16-bittiming data + 1-bit trigger data : 2channels
(8) Timing Pulse Generator (TPG) . 2 channels
& 16-bittiming data + 6-bit output data (with 4 level FIFO) : 1 channel
® 16-bittiming data + 4-bitoutputdata: 1 channel
(9) PWM output

® 12-bitPWM : 2channels ® 3-bitor 14-bit PWM : 1 channel
(10) C-Sync signal separation
* H/VSYNCseparation ® Mute Detection

(11) VISS/VASS detection
® Index Search/Address code Search
(12) Head amp/Color rotary control circuit
(13) Pseudo synchronizing signal (PV/PH) output
(14) Serial interface
®  8-bitclack synchronous mode : 2 channels
(15) On-Screen Display (OSD) Control circuit
® 128 characters ® 24 characters x 10 lines
(16) 8-bit A/D Converter : 12 inputs
(17) CTL ampilifier, Capstan FG amplifier
(18) Input/Output port : 63 terminals
(19) Interrupt : 17 factors (19 interrupt sources)
® A multiplexinterrupt control with independence latch
¢ External interrupt with edge select function
(20) Watch dog timer
(21) Operation mode under low Current Consumption (Dual Clock System)
® STOP mode: Oscillation stop (Battery / Capacitor back-up).
Port output selection (Data hold / High impedance)
® SLOWmode: Slowspeed operation with 32.8 kHz
¢ IDLE mode: CPUstop/peripheral circuit active at high speed / released by interrupt
® SLEEP mode: CPUstop/peripheral circuit active at slow speed / released by interrupt
(22) The TMPY0CN72DF is molded in a 100-pin Quad Flat Package (QFP100-P-2222A)
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Fig 1.1 TMP90OCN72DF Block Diagram
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2.

PIN ASSIGNMENT AND FUNCTIONS

The pin assignment of TMP9OCN72DF is shown in Fig. 2.1 and its name and function are in Table 2.1.

2.1

DGND1
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RPCTL ==[]33

CBIN —[]34
CTLo <35
cTL1 =—{]36
CNFB —(]37
PDP (AIN10) —L]38

POM(AINT1) —LJ39

CFGA =40
cFeaIN —a1
CFGBIAS —1{42

CFGB <44
Avcc1 —{as

CFGBIN —[143
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Ny ~=[]as
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=[50

P30 (AMPOUT
P31 (DFGPG)
P32 (RMT |

P33 (ACCK|

P34 (TI0/EXT

Pin Assignment of TMP90CN72DF

VIDEO

P47 (R/SY)
P46 (G /5C)
P45(8/RXD1)
AGND2
CSYNC

P44 (HDIN)
P43 (CMPIN)
P42{BLK/TXD1)
P41 (DOTXO)
P40 (DOTXI)
bvcC2

CLK

TEST

XIN

XOuT

RESET

P73 (XTOUT)
P72 (XTIN)
DGND2

P81

P80

P37 (CAPFR)
P36 (TP3/TPG12)
P35(TI2/T0O3)
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TOSHIBA TMPS0CN72

2.2 Pin name and pin functions
The name and functions of each pin are shown in Table 2.1.

Table 2.1 Pin name and pin functions (1/4)

. . [I{e] i
Pin Name No. of Pin$ . Port structure Function
P00 to P07 8 110 PQ0 to P07 : 8-bit I/O port. Input and output can be setin bit unit.
3-state
P10to P17 8 1o P10to P17 : 8-bit /O port. Input and output can be setin bit unit.
3-state
P20 2 1o P20, P21 1 2-bit /O port. Input and output can be setin bit unit.
(TPGOO/ TPO) 3-state TPGOO/TPGO1 :  Timing Pulse Generator 0 (TPGO)
P21 ' Programmable | TPO/TP1 : Timing Pulse (TP) output.
(TPGO1/TP1) Open Drain
P22 2 1o P22, P23 : 2-bit ¥O port. Input and output can be set in bit unit.
(VTP3/CR) 3-state VTP3NTP4 :  Video Timing pulse (VTP) output.
P23 Programmable |CR :  Color Rotary output. .
(VTP4/HA) Open Drain HA : Head Amp switching signal output.
P24 (TP2/Ti3) 1 1o] P24 : 1-bit ¥O port. Input and output can be setin bit unit.
3-state TP2 : Timing pulse (TP) output.
Programmable |TI3 :  Event countinput for Timer3 (TC3).
Open Drain
Schmittinput
P25 {SCLKO) 1 /o] P2s : 1-bit I/Q port. Input and output can be setin bit unit.
3-state SCLKO : Serial clock input/output for S100.
Schmittinput
P26 (TXDO) 1 ‘ 110 P26 : 1-bit I/O port. Input and output can be set in bit unit.
3-state TXDO : Serial transmit data output for SIO0.
P27 (RXDO) 1 [lle] P27 : 1-bit O port. Input and output can be setin bit unit.
3-state RXDO 1 Serial receive data input for SIO0.
Schmittinput
P30 1 [{e] P30 : 1-bit VO port. Input and output can be setin bit unit.
(AMPOUT) 3-state AMPOUT : Monitor output of Analog amp (CTL amp / CFG amp) for
servo control.
P31 (DFGPG) 3 o P31,P32,P33 : 3-bit I/O port. Input and output can be setin bit unit.
P32 (RMTIN) 3-state DFGPG :  Input for Drum PG/FG conposite signal.
P33 (ACCK) Schmittinput | RMTIN :  Input for remote contral signal.
ACCK :  Input for AC power frequency.
P34 1 [{e] P34 : IO port. Input and output can be set in bit unit.
(T1I0/EXT) 3-state TIO :  Event Count input for Timer0 (TCO).
Schmittinput | EXT 1 External trigger input for Capture 0 (CAP0).
P35 1 Vo P35 1 1-bit /O port. Input and output can be set in bit unit.
(T12/T03) 3-state TI2 :  Event Countinput for Timer2 (TC2).
Schmittinput | TO3 : Timer3 (TC3) output.
MCU90-654
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Table 2.1 Pin name and pin functions (2/4)
Pin Name No. of Pins Vo Function
Port structure
P36 1 ¥o P36 : 1-bitI/Q port. input and output can be set in bit unit.
(TP3/TPG12) 3-state TP3 : Timing pulse (TP) output.
Schmittinput | TPG12 : Timing pulse generator (TPG1) output.
P37 (CAPFR) 1 170 P37 © 1-bit VO port. input and output can be set in bit unit.
3-state CAPFR : Capstan motor control output.
Programmable
Open Drain
P40 (DOTXI) 2 |I{e] P40, P41 : 2-bitl/O port. Input and output can be set in bit unit.
P41{DOTX0) 3-state DOTXI/DOTXO  : Oscillator terminal for OSD dot-clock.
P42 1 I{e] P42 : 1-bit VO port. Input and output can be set in bit unit.
(BLK/TXD1) Open Drain BLK : Bianking output for QSD.
TXD1 © Serial transmit data output for SI101.
P43 (CMPIN) 2 l{e} P43,Pa4 : 2-bit O port. Input and output can be set in bit unit.
P44 (HDIN) 3-state CMP IN : Comparator signal input for Head Amp switch.
Schmittinput |HDIN : Horizontal sync. signal input.
P45 1 I{e} P4as : 1-bit 1O port. Input and output can be set in bit unit.
(8/RXD1) Open Drain B : Blue output from QSD.
Schmittinput [RXD1 :  Serial receive data input for SIO1.
P46 (G /5CQ) 2 o P46, P47 : 2-bit YO port. Input and output can be set in bit unit.
P47 (R/5SY) 3-state G,R :  Green and Red output from OSD.
SC,sY : Chroma, luminance Signal output from OSD.
P50 (INTO) 2 o P50, P51 © 2-bit /O port. Input and output can be set in bit unit.
P51(INT1) 3-state INTO, INT1 :  Externalinterruptrequest.
Schmitt input
P52 (VTPO) 2 1o P52, P53 1 2-bit VO port. Input and output can be setin bit unit.
PS3 (VTP1) 3-state VTPO, VTP1 : Video timing pulse (VTP) output.
Programmable
Open Drain
Schmitt input
P54 (VTP2) 1 o P54 : 1-bit VO port. Input and output can be set.
3-state VTP2 : Video timing pulse (VTP) output.
Schmitt input
P55 2 jfe] P55, P56 1 2-bitl/O port. Input and output ¢can be setin bit unit.
P56 3-state
Open Drain
Schmittinput
P57 (SCLK 1} 1 [I/e] P57 : 1-bit /O port. input and output can be set.
Open Drain SCLK1 1 Serial clock input/output for SIO1.
Schmitt input
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Table 2.1 Pin name and pin functions (3/4)

. " I{s] i
Pin Name No. of Pins Port structure Function
P60 (AIND) to 10 Input P60 to P67 8-bitinput port.
P67 (AIN7) P70, P71 2-bit input port.
P70 (AIN8) to AINO to AIN9 Analog input for A/D converter.
P71 (AIN9)
P72 (XTIN) 2 /o] P72, P73 2-bit IO port. Input and output can be set in bit unit.
P73 (XTOUT) 3-state XTIN, XTOUT Oscillator terminals for slow clock (32.768 kHz)
P74 (PWM2/ 1 Qutput P74 ¢ 1-bit output port.
PWM3) 3-state PWM2/PWM3 :  8-bit/ 14-bit PWM (PWM2/PWM3) output.
Programmable
Open Drain
P80 2 Output P80, P81 2-bit output port.
P81 3-state
PWMO 2 Qutput PWMO 12-bit PWM (PWMO) output.
PWM1 3-state PWM1 12-bit PWM (PWM1) output.
Programmable
Open Drain
VASWP 1 Output Video / Audio head switching control signal output.
3-state
CSYNC 1 Input Composite sync. signal input.
Schmittinput
CTLBIAS 1 - Bias terminal for control (CTL) amplifier.
RPCTL 1 7o Input and output for Control (CTL) signal.
CBIN 1 Input Bias input terminal for control (CTL) amplifier.
CTLO 2 Output CTL amplifier output for gain switching.
cTLY
CNFB 1 Input Negative feed-back terminal of CTL amplifier.
PDP (AIN10) 1 PDP Terminal for Peak-Hold capacitor which keeps plus
(positive) peak for control (CTL) Amplifier.
AIN10 Analog input for PDP level monitor.
PDM (AIN11) 1 PDM Terminal for Peak-Hold capacitor which keeps plus
(positive) peak for control (CTL) Amplifier.
AIN11 Analog input for PDM level monitor.
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Table 2.1 Pin name and pin functions (4/4)

Pin Name No. of Pins Vo Function
Port structure
CFGA 1 Output Capstan FG amplifier (CFGA amp.) output.
CFGAIN 1 Input Capstan FG amplifier (CFGA amp.) input.
CFG BIAS 1 - Capstan FG amplifier bias terminal.
CFGBIN ] Input Capstan FG amplifier (CFGB amp.) input.
CFGB 1 QOutput Capstan FG amplifier (CFGB amp.) output.
VIDEO 1 Qutput OSD video signal output.
PV/BLK 1 Qutput Pseudo V-SYNC (PV) output/ On Screen Display (O5SD) Blanking (BLK) output.
4-state
VDIN 1 input Vertical syncsignal input.
Schmitt input
Xl, X0 2 Input, Qutput | Oscillator terminals for 4fsc clock of OSD
CLK 1 Output Clock output  :  1/2 or 1/4 of system clock (16 MHz) is output. During RESET
operation, output stays high. (Pulled up internally).
TEST 1 Input Testterminal : Should be connected to high.
XIN, XOUT 2 Input, Qutput | Oscillator terminals for main clock (16 MHz)
RESET 1 Input System reset input.
Schmitt input
Dvca 2 - Digital Power supply.
DvcCc2
DGND1 2 - Digital Ground.
DGND2
AVCCi 1 - Analog Power supply.
AVCC2
AGND1 1 - Analog Ground.
AGND2
ADREF 1 - A/D converter reference voltage.
ADGND 1 - A/D converter Ground.
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3.  Operations
TMPOOCN72 is different from TMP90CR74A in the functions and the operations. Please read Please
see the technical documentation of TMP90CR74A besides.
Differences between TMP90CN72 and TMP90CR74A are shown in table 3.1.

Table 3.1 Difference of TMP90CN72 and TMP90CR74A

TMPOCR74A " TMP90CN72
ROM 56K bytes (0000, to DFFFy) 40K byte (00004 to 9FFFy)
RAM 1K byte (FBBOy to FFAFy) 768 byte (FCBOy to FFAFR)
12CBUS O -
asb
« CHARACTER 256 (100004 to 13FFFy) 128 (10000H to 11FFFy)
- BLINKING O -

3.1 Memory Map

3.1.1 Internal ROM
The TMPYOCN72 contains an 40K-byte ROM. The address space from 0000H to 9FFFH is provided to
the ROM. The CPU starts executing a program from 0000H by resetting.
The addresses 6008H to 004FH in this internal ROM area are used for the entry area for the interrupt
processing.

3.1.2 Internal RAM
The TMP90CN72 also contains a 768-byte RAM, which is allocated to the address space from FCBOH
to FFAFH. The CPU allows the access to a certain RAM area (FFOOH to FFAFH, 176 bytes) by a short
aperation code (opcode) in a “direct addressing mode”.

3.1.3 Internal /O
The TMPS0OCN72 provides a 104-byte address space as an internal I/0 area, whose addresses range
from FFBOH to FFFDH (I/O area 1) and F780H to F799H (/O area 2). This /O area 1 can be accessed by
the CPU using a short opcode in the “direct addressing mode”.
Figure 3.1.1is a memory map indicating the areas accessible by the CPU in the respective addressing
mode.

MCU90-658 _
B 9097249 0043925 346 1A

Power ed by 1 Cminer.com El ectronic-Library Service CopyRi ght 2003



TOSHIBA

TMP90CN72
Q000H A
Internal ROM
(40K byte) Program
& Data Area
9FFFH y
F780H internal IO .Y
ata Area
F799H (26 byte) Y
FCBOH
Internal RAM
FEFFH ---------------------
FFOOH (768 byte) T
Data Area
FFAFH )
Direct Area
FFBOH Internal ¥O
FEFDH (78 byte) \
(a) Memory map for CPU
I'——— 8 bit ——I
O0H . 10000H
CMD1 | Character display
. RAM
(240 byte) Character ROM
EFH . (3456 byte)
FOH
0OSD mode register RAM
F7H
(8 byte) 11FEFH

f—— st —

(b) Memaory map for OSD control RAM and character ROM

Figure 3.1.1 Memory map
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3.2 Interrupt control circuit
The serial bus interface (SBI) is not included in TMP90CN72. Therefore, the interrupt control
registers which are shown as follows are different from that of TMP90CR74A.

@ Interrupt Enable Register1

INTE1 7 [ 5 4 3 2 1 0
(F780H)  [igrooi] etsc | - | ietees | ierego | ecaro [iEcapt | k0 | (initial Value 0000 0000)
IETODIR INTTODIR interrupt Enable / Disable
IETBC INTTBC interrupt Enable / Disable
IETPG1 INTTPG1 Interrupt Enable/ Disable .
IETPGO INTTPGO interrupt Enable / Disable (1) [E):\:::l: RAW
{ECAPO INTCAPO Interrupt Enable / Disable
{ECAP1 INTCAP1 Interrupt Enable / Disable
{EQ INTO Interrupt Enabie/ Disable

@ Interrupt Request Flag1

IRF1 7 6 5 4 3 2 1 0
(F790H) ooy Lmemsc [~ [wereat [mereao] (Rfo | Cagy | R0 | Gnitial Value 0000 0000)
IRFTODIR INTTODIR Interrupt Request
IRFTBC INTTBC Interrupt Request
IRFTPG1 INTTPG1 Interrupt Request
0 : Nolnterrupt Request
iRFTPGO INTTPGO Interrupt Request RIW
1 : Interrupt Request
IRFCAPO INTCAPQ nterrupt Request
{RFCAP1 INTCAP1 interrupt Request
IRFO INTO Interrupt Request

MCU90-660
B 9097249 0043927 119 WM

Power ed by 1 Cminer.com El ectronic-Library Service CopyRi ght 2003




TOSHIBA » TMPI0CN72

3.3 Onscreen display output circuit (OSD)
Out of the control registers to control OSD display, the following control registers are different

from that of TMP9OCR74A.
@ 0SD Control Register

OSDCR 7 6 5 4 3 2 1
(FFCEH) [ cmot [ -0~ [ rcen [oispon[extint| a3 | 50 | ein | (nitial value 0000 0000)

0 : Standard character
CMD1 Standard / Reverse characters
1 : Reverse character
0 : Disable
TCEN Dot clock (TC) enable
1 : Enable
N 0 : Disable
DISPON Display enable
1+ Enable
J— . L 0 : Internal mode (full page mode)
EXT/AINT Display synchronization X RIW
1 : External mode (Superimpose mode)
3 Selection of color sub-carrier (fsc) for 0 : 3.58MHz
full-page mode 1 : 4.43MHz
S0/ED Selection of V-sync frequency (fv) for 0 : B60Hz
full-page mode 1 : SOHz
Prii Selection of color processing method 0 : NTSC
in the internal synchronous mode 1. PAL

Note: Always write “0” to bit 6 in OSD Control Register (OSDCR).

@ Display RAM Data Buffer Register / Display RAM (Character code register)

The character code is written to the character code register (CHARDO to CHARD239) by writing
data to the display RAM data buffer register (OSDDBR) in the indirect addressing. The character
number of TMP30CN72 is 128 (including 4 words of the blank code). The lower 7 bits of OSDDBR
are character codes, and the data of the most upper bit 7 is invalid. The value of the reverse
character specification bit OSDCR<CMD1> is stored in the most upper bit (bit 7) of the character
code register.

Display RAM Data Buffer Register

OSDDBR 7 6 5 4 3 2 1 0
(FFDOH) [ & | i 0SDDE 0 0SDD0 | ' | (nitial value 0000 0000)

Note *:Don'tcare

Display RAM (character code Register)

CHARDO 7 6 S 4 3 2 1 0
(00H) [ OSDCRY " (D60 (DO (OSDDBR<OSDD6 t00>) |
to
cHARD239 T 6 5 4 3 2 1 0
(OEFH) <CMD1> - CD6 to CDO (OSDDBR<OSDD6 10 0> ) 1
Write
CD6 to CDO | Character code {124 character code + 4 Blank code : DOH to 7FH) |
only

MCU90-661
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@ 05D Mode Register 4

OSDMR4 7 6 S 4 3 2 1 0
(00F4H)  ["coice [ reprz [ropnz [repa | - | - | =0 | -0" | (Resetvalue 0000 0000)
CBITE Area selection for color changing by 0 : Character font
Blank code 1 : Character background
Character or its background caloring
FCPH2 after display position of Blank code PH2 of hue setting changed by Blank code (FCH)
(FCH) .
Character or its background coloring wrllte
on|
FDPH2 after display position of Blank code PH2 of hue setting changed by Blank code (FDH) 4
(FDH)
Character or its background coloring
FEPH2 after display position of Blank code PH2 of hue setting changed by Blank code (FEH)
(FEH)
Note : Always write “0” to bit 1 and bit 0 in OSD Mode Register 4 (OSDMR4).
@ OSD Mode Register 6
OSD Mode Register 6
OSDMR6 7 6 5 4 3 2 1 0
00F6R) [0 T vio [ vir | vio [ croer | crpnz | creut | crpro | (Resetvalue 0000 0000)
YL2 to . .
YLo Luminance (Y) level Selecting from 5 to 100 IRE
. 0: ON write
CFOFF Coloring of character font
. ) 1 : OFF only
CFPH2to Hue of character 8 kings of color {Hue) at every 45 deg. against color-
CFPHO burst (0 to 7H)

Note : Alwayswrite "0” to bit 7 in OSD Mode Register 6 (OSDMRS).
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3.4 Port

The serial bus interface (SBI) is not included in TMP30CN72. The port configurations which are
shown as follows are different from that of TMP90CR74A.

@ P52, P53
PSCR - WR
—~ |
Direction Osces
Control (Bit)
/]
Output latch P52 (VTPO)
" utput fatd —D P53 (VTP1)
3
= _@—< ODMCR2<P520C>
[j: ODMCR2<P530C>

+— P5:RD

Edge Detector

Data

PSMR<VTPEQO>
PSMR<VTPE1>

Selegtor
TPGO3 (from TPGQ)

Internal

PSMR<VTPOE >
PSMR<VTPI1E>

Selector PSDR<VTPOD >

L‘ PSDR<VTP1D>

Fig 3.4.1 Port5 (P52 and P53) Block Diagram

@ P54
PSCR - WR
—~
Direction OSCEB
Control (Bit)
M —1
. Output latch — > D PS4 (VTP2)
=]
: -
: =
-
L]
o ‘—PS-RD
; PSMR<VTP2>
[ =
@ Selector
- TPGO3 (from TPGO)
(=
- PSMR<VTP2E>
Selector 1
TPDR<VTP2D>
b

Fig 3.4.2 PS5 (P54) Block Diagram
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@ P55, P56
P5CR - WR

ﬁ’ Direction OSCEB
B Control (Bit)
o
° P5-WR
-
o
o

P55

_ Output latch P5e
L]
c ODMCR2<P550C>
- ODMCR2<PS60C>
@
e —( 5
z .

- LTC}:——— PS-RD

Fig 3.4.3 PS5 (P55 and P56) Block Diagram
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4. PINS OF INPUT / OUTPUT CIRCUIT
(m Control pin
CONTROLE o INPUT/QUTPUT CIRCUIT REMARKS
%VCC Resonator connecting pins
fe <_°<} . ﬂ XOUT (high-frequency)
XIN Input/ Rf 7£
XOouT Qutput %VCC
Enable
% [ s
;_ Rf=12MQ (Typ.)
Also used as resonator
XTOUT connecting pins
(low-frequency), P72 and P73
XTIN Input/
XTOUT | Output
Enable
D XTIN Rf=6MQ (Typ.)
Ro=220kQ (Typ.)
Schmitinput
RESET Input
;i Puli-up resistor
RpsT= 100k (Typ.)
;VCC Final test pin
TEST Input <}— D
i Fix to “H" level
VCC
Clock output é _l ;
K Qutput Enable /S; i D
Reset
—W
D ADREE Analog reference voltage pin
ADREF resistance |
ADGND ladder !
D ADGND
Irer = 0.6 MA(Typ.)
MCU90-665
M S097249 0043932 58L WH
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TOSHIBA TMP90CN72

COF;RFOL I{s] INPUT/OUTPUT CIRCUIT REMARKS

Tri-start output
VCC Open drain output

Open drain control
(Programmable)

PWMO Output PWM output
PWM1 utpu

Output enable

OSD oscillator connecting

I'I:I X0 pins

X! Input/
X0 Output

Enable >

56— e
%

Rf=1.2MQ  (Typ)

Rf=1.2MQ  (Typ.)

Dot clock 4———04_1 ;VCC Also used as oscillator
8 D DOTXO | connecting pins, P40 and P41
Enable ’;
DOTXt | Input/
DOTXO Output VCC
HD RF ;

CSYNCinput
%VCC Schmit input

Polarity switch

OSD VD input

vee Schmitinput

CSYNC | Input G' g i
X

]

VDIN | Input G>— @
Input enable i

Head switch signal output

vee Tri-state output

TPGO3 ' DD—'
VASWP | Output
| —J >
TPGO1

MCU90-666
M 9097249 0043933 4l MW
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TOSHIBA TMPY0CN72

(2) 1/0 port

CONIROLT ™ 40 INPUT/OUTPUT CIRCUIT REMARKS

VCC Tri-state I/0
:(1’ input/ _D
Output Output enable )——j>°_| n

VCC Tri-state I/O

Input/ .j>_i
Output Output enable >—— o

777
—}— P26, P30
VCC Tri-state VO

_DD—l Schmitinput
Input/
Output Output enable >—i>o—l =

777 P25, P27
P2 @ P31to P36

P3
VCC Tri-state I/0
Open drain output
(programmable)
Schmit input
S
P24

Open drain control

Input/
Output Output enable
Open drain control VCC Tri-state I/O
Open drain output
_E] (programmable)
Input/
Output Output enable =

P20to P23

ﬂ P37

MCU90-667

B 9097249 0043934 359 WA
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TOSHIBA TMPY0CN72

CE',!,T,\TO'- 1o INPUT/OUTPUT CIRCUIT REMARKS

VCC Tri-state VO

Input/ _D
Output Output enable >—-—-_i>°_| ~g

—<}— P40, P41

Open drain output

Input/ _D

Output Output enable

P42

Ve Tri-state /O
_D)_l Schmitinput
P4 Input/
Output Output enable )——“:®°_| n
777

—— P43, P44

Open drain output

VCC .
Schmitinput

Input/ —D

Output .

—Q l— P4s

Output enable

' vee Tri-state i/O
input/ ﬁ: o (-
Output Output enable
777
—— P46, P47

SCorSY <S/IN>

MCU90-668
B 9097249 0043935 295 N
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TOSHIBA

TMPIOCN72
CONIROLL o INPUT/OUTPUT CIRCUIT REMARKS
VCC Tri-state /0
Schmitinput
Input/ —D
Qutput Output enable >——_D°"{ i
777
Q P50, P51,P54
Open drain control VCC Tri-state VO
Open drain output
{Programmable)
PS input/ _D Schmitinput
Output Output enable g
—@—— P52, P53, PSS, PS6
vee Open.drain output
Schmitinput
Input/ “D
Output Output enable I
———Q]— P57
Analog channel selection)—l ;VCC
Analog input >
P6 Input 91np L D

MCUS0-669

E 9097249 0043936 121 WA
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TOSHIBA TMP90CN72
CONIROLT o INPUT/OUTPUT CIRCUIT REMARKS
Analog channel selection >——l %VCC
Analog input :: D
Input i
_— l—- P70, P71
VCC Also used as Tri-state output,
{ XTIN and XTOUT
P7 Input/ ‘D
Output Output enabie >——_D°_I g
777 P72,P73
Tri-state output
Open drain control VCC Open drain output
(programmable)
Qutput
Output enable o
P74
Tri-state output
VCC
P8 Output
Output enable >—q>°_| o
777 P80, P81
MCU90-670

B 9097249 D0O43937 0bLS BN
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TOSHIBA

TMPY0CN72
5. ELECTRICAL CHARACTERISTICS
L ABSOLUTE MAXIMUM RATINGS—I (Vss=0V)
PARAMETER SYMBOL PINS (or note) RATING UNIT
Supply voltage Vee DVCC, DVCC2, AVCCE, AVCC2 -05t0 +6.5 v
Input voltage Vin -0.5t0Vcc+0.5 v
Qutput Voltage Vour -0.5to Ve +0.5 Y
lout1 Analog Output pin (Source Current) - 10 mA
louT2 Digital Output pin (Source Current) -3.2 mA
Output Current (Per 1 pin)
louTs Analog Output pin (Sink Current) 10 mA
louta Digital Output pin (5ink Current) 3.2 mA
Sty Sy = Shoutt + SlouT -50 mA
Output Current (Total)
Sip Slp = Slouts + Slouta 100 mA
Power Dissipation (Ta = 70°C) Po 700 mw
Soldering Temperature (time) Tsld 260(105) °C
Storage Temperature Tstg -65to + 150 °c
Operating Temperature Topr -20to +70 °C
RECOMMENDED OPERATING CONDITIONS {(Vss=0V, Topr= -20to +70°C)
PARAMETER CONDITION SYMBOL Min. Max. UNIT
NORMAL mode 45
Supply voltage IDLE mode v . 5.5 v
SLOW mode c 27 -
SLEEP mode -
Normal input pin Vecz45V ViH1 Veex0.70
Input High Voltage |Hysteresis input pin VeeZ 4.5V Vinz Veex0.75 Vee \Y
All of degital input pin Vee<4.5V Ving Ve x 0.90
Normal input pin Vecz4.5Vv Vi Veex0.30
Input Low Voltage Hysteresis input pin Vee=4.5V V2 J Ve x0.25 v
All of degital input pin Vee<4.5V Vi3 Veex0.10
XIN/XOUT pin fc - 16.0 MHz
Clock Frequency
XTIN/XTOUT pin fs 30.0 34.0 kHz
MCU90-671

BN 9097249 0043938 TTy WW
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TOSHIBA TMP9OCN72
D.C. Characteristics (Topr=—-20to +70°C)
PARAMETER CONDITION SYMBOL Min. Typ. Max UNIT
Digital NORMAL mode Vee=55V lecor - 30 60 mA
Current IDLE mode fc=16 MHz, fs =32.8kHz lecur - 12 25 mA
consumption g1 ow mode Vee=3V lcco? - 80 200 A
SLEEP mode fs=32.8kHz lcc2 - 40 100 uA
STOP mode Vee=5.5V (<=3 - 0.5 50 uA
o e |NORMALmode | AVec1 =AVcc2=5.0V leca - 25 40 mA
High-leve! output voltage Vee=4.5V, lgy= -0.7 mA Vou1 Vec-0.4 - \
High-level output voltage Vee=4.5V, loy= —200 A Vouz 2.4 - - v
Low-level output voltage Vee=4.5V, lg = 1.6 mA Voui - - 0.4 Vv
Low-level output voltage Vee=4.5V, lor =3.0mA Vouz - = 0.4 \
Hysteresis voltage Vs - 0.70 - v
INPUT Leakage Current OV=Vin=Vc Iy - 0.05 +10 pA
OUTPUT Leakage Current 0.2VEVOUT=Vcc - 0.2V o -~ 0.05 +10 pA
RESET pin Pull-up Current Vee=5.5V,Vin=0.2V IrsT 30 - 120 LA
A/D Conversion characteristic (Topr= -20t0 +70°C,Vcc=4.5105.5V, fc= 16 MH2)
PARAMETER SYMBOL Min. Typ. Max. UNIT
Analog Reference Voltage VRer Vee-1.5 Ve Ve \'
VAGND Vss Vss Vss v
Analog Input voitage Vain VaponD Vgee v
Supply Current for ADREF IRer - 0.6 1.0 mA
Total error (Ta = 25 °C, VCC = Vggp = 5.0 V) - - +3 LSB
MCU90-672




TOSHIBA

TMP90CN72
I Characteristics of CTL AMP (Topr= -20to +70°C, Vcc=5.0V)
BLOCK PARAMETER SYMBOL| Min. Typ. Max UNIT CONDITION
CTL No load output voltage Veg 2.4 2.5 2.6 \' No load
8IAS AMP Output voltage {with high load) [Vcgy - — +70| mV_ |1si=5mA, Difference from Vcp
Qutput voltage (with low load) | Vg, -70 - - mV |lso= —5mA, Difference from
Ves
REC CTL AMP | HIGH output voltage VeoK 3.2 - - \ Iso= ~5mA
LOW output voltage VRroL - - 1.8 \ 1si=5mA
eor/:mo rCONVERTER Differential Vroa _ ~ e | use
SW REC internal resistance Reec 55 85 130 Q Set to on by SWREC
PB CTL AMP Input offset voltage Vcor - 15 = +15| mV |RPCTL terminal
input bias current | lcig1 - 750 - + 750 nA RPCTL terminal
lcis2 - 750 - +750 | nA | CNFB terminal
HIGH output voltage Vcon 3.6 - - \ Iso= -2mA
LOW output voltage Veor - - 1.2 \ Isi=2mA
Voltage gain G - 60 — ds f:1kHz, Vin: 1mV, 60dB
Gea - 51 - dB f: 10kHz, Vin: 1mV, 60dB
Feed back resistance RsHORT 5 10 20 k2 Fig3.20.1(a) r3, SWinternal
resistance
Rame2 20 40 60 k0 Fig3.20.1 (a) r4, SW internal
resistance
Resistance of Analog SW Reg - -~ 500 0 Set to on by SWPLY
Reias - - 500 Q Setto on by SWBAS
Rampo - - 500 Q Set to on by <CAMPQ>
Ramp1 - - 500 Q Setto onby <CAMP1>
CTL PLUS PDP Charge current Icp 4 - - mA  [Vcon=3.5V, Vppp = 2.5V
SCHUMITTE PDP Leakage current Ip - - -350 | nA |VcoL= 1.5V, Vppp = 2.5V
R ppp : OFF
PDP Maximum output voltage |[Vgp 4.3 4.7 - \ Charge current : 0.1 mA
PHSPDUP Resistance Reop 10 20 k& Fig3.20.1 (a) 5, r6, SWinternal
resistance
1/2 level of Peak-hold Schmitt Vespa, - 50 - %
Manual Schmitt level Veser - 100 - mV_ | 100 mV mode {to V¢p)
Veser - 200 - mV_|200 mV mode (to Vp)
Vesps ~ 300 - mV_ {300 mV mode (toVcg)
Vses - 500 - mV_ | 500 mV mode (to Vcp)
Noise Limit {plus) Vespr - 100 - mv toVep
CTL MINUS PDM Charge current iem -4 - - mA | Vcor=1.5V, Vppp= 2.5V
SCHUMITTE PDM Leakage current Im - - 350 nA 1 VeoL=3.5V, Vppp=2.5V
R pom : OFF
PDM Minimum output voltage |Vom - 0.3 0.7 Y Charge current: - 0.1 mA
PHSPDUP Resistance Rpom 5 10 20 kQ
1/2 level of Peak-hold Schmitt Vesma - 50 - Y%
Manual Schmitt level Vesma — - 100 — mVv -100mV mode  (to V¢g)
Vesvz - -200 - mV | -200mV mode  (to Vcg)
Veswa - - 300 - mV -300mV mode  (toVcg)
Vesma - - 500 - mV =500 mV mode  (to Vcp)
Noise Limit {minus) Vesmi - - 100 - mv (to Veg)
MCU90-673
B 9097249 0043940 b52 I
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TOSHIBA TMPYOCN72
| Characteristics of CFG AMP I (Topr= -20to +70°C, Vcc=5.0V)
BLOCK PARAMETER SYMBOL| Min. Typ. Max. UNIT CONDITION
CFG BIAS No load output voltage Vg 2.4 2.5 2.6 \' No load
AMP Output voltage (with high ioad) | Vegy - = +150 | mV_[Isi=5mA, Difference from Veg
Output voltage {(with low load) | Vegt - 150 - - mV | lso= -5mA, Difference from
Ves
CFGA AMP Input offset voltage VEAOF -15 - +15| mV
Input bias voltage VEeal -~ 750 - +750 nA
HIGH output voitage VFAOH 4.3 4.7 - \ tso= -0.2mA
LOW output voltage VEaoL - 0.3 0.7 \ Isi=0.2 mA
Voltage gain Ggal —~ 40 ~ dB  {f:1kHz, Vin: 10mV, 40d8
Graz - 37| - dB | f:10KkHz, Vin: 10mV, 40dB
CFGB AMP input offset voltage VEBOE -15 - +15| mV
Input bias voltage leg1 =750 - +750 1 nA
HIGH output voltage VEBOH 4.3 4.7 - \ Iso= —0.2mA
LOW output voltage VegoL — 0.3 0.7 \ Isi=0.2 mA
Voltage gain Grgt - 40 - dB _[f:1kHz, Vin: 10mV, 40d8
Gra2 - 37 - dB | f: 10kHz, Vin: 1mV, 40dB
CFGA P Schmitt Voltage 1 Veasp1 - 80 - mVv 80 mV mode  (to Vgp)
SCHMITT P Schmitt Voltage 2 ‘| Veasp2 ~ 120 ~ mV 120 mV mode _ (to Vgg)
M Schmitt Voltage 1 Veasmi - - 80 - mV { - 80mVmode (toVgs)
M Schmitt Voltage 2 Veasmz - -120 = mV | -120mV mode  (to Veg)
CFGB P Schmitt Voltage 1 Vegsp1 - 80 - mV 80 mV mode  (to Vg)
SCHMITT P Schmitt Voltage 2 Vepsp2 -~ 120 -~ mV 120 mV mode  (to Vgg)
M Schmitt Voitage 1 VEBSM1 - — 80 - mV | - 80mVmode (to Vgg)
M Schmitt Voltage 2 VFM - -120 - mV | -120mV mode  (to Vig)
MCU90-674
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TOSHIBA

TMPS0OCN72
LCharacteristics of OSD AMP (Topr=~20to +70°C, Vcc=5.0V)
OUTPUT PIN PARAMETER SYMBOL | Min. Typ. Max UNIT NOTE
sC Bias voltage Vg -~ 2.5 - \
Burst amplitude Vb - 0.29 - V (PP)
Chroma amplitude 1/ Burst amplitude |V;/Vy - 2.0 - -
sY Sync. tip level Vs - 1.60 - Vv
Sync. to Pedestal AVsp - 0.60 - \ LAVsp=Vp=Vs
Sync. to Luminance voitage 0 AVsg - 0.66 — \2 AVsp=Vo~Vs
Sync. to Luminance veoltage 1 AVsy - 0.80 - \ AVgy=V; - Vs
Sync. to Luminance voitage 2 AV, - 1.08 - \ AVgy =V, — Vg
Sync. to Luminance voltage 3 AVg3 - 1.50 - \ AVs3=V3-Vs
Sync. to 100% White Level AV - 2.00 - \4 AVgw=Vy - Vs
osD Color Burst amplitude Vb - 0.29 - Vp.p
VIDEO Chroma amplitude / Burst amplitude Vc/ Ve - 2.0 - -
Sync. tip level Vg - 1.00 - \
Sync. to Pedestal AVlgp - 0.30 - \ AVlsp=Vip - Vig
Sync. to Luminance voltage 0 AVisg - 0.33 - Y AVlsp=Vlg-Vlig
Sync. to Luminance voltage 1 AVisy ~ 0.40 - Vv AVisy =Vl —Vig
Sync. to Luminance voltage 2 AVisy - 0.54 - 1 AVlsy =Vl = Vig
Sync. to Luminance voltage 3 AVlss3 - 0.75 - Vv AVls3=Vi3 - Vig
Sync. to 100% White Leve! AVlgw — 1.00 = 3 AVlgw = Vhy = Vig
¥
\ VIO, VI1, Vi2, VI3, Viw
Vip
A
Vis [} Ve
Vcb

Fig.4.1 OSD VIDEO Output Waveform

Power ed by 1 Cminer.com El ectronic-Library Service CopyRi ght 2003

MCU90-675

E 9097249 0043942 425 M



TOSHIBA

TMP90CN72
[ Characteristics of PV/BLK (Topr= - 20to +70°C, Vcc=5.00V)
MODE PARAMETER SYMBOL|{ Min. Typ. Max. UNIT CONDITION
MIXOFF=0 HIGH output voltage Vi 4.70 - 5.00 Vv I= +100 2A
MiDDLE-HIGH output voltage | VM2 3.00 3.30 3.60 Vv 1= £10 A
MIDDLE-LOW output voltagea | VM1a 1.30 1.60 2.0 \ I= £100 A
MIDDLE-LOW output voltageb | VM 1b 1.30 1.60 2.0 \ 1= 10 A
LOW output voltage ' - - 0.30 Y 1= - 100 pA
MIXOFF = 1 HIGH output voltage Vy 4.70 - - \ 1= +100 A
LOW output voltage ' - - 0.30 \ 1= — 100 A
Vh
VM2 VM‘Iai VMib i
VM1a, VM1b

L

Fig. 4.2 PV/BLK Output Waveform

[
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