TOSHIBA TMP47C25

CMOS 4-BIT MICROCONTROLLER

TMP47C25N
TMP47C25F

The 47C25 is a high performance 4-bit single chip microcomputer based on the TLCS-47 CMOS series with a
DTMF generator and a large capacity RAM for repertory dialing applications, and which is suitable for
utilization in telephones. The 47C25 is also capable of operation with low voltages such as those supplied by
telephone line.

PART No. ROM RAM PACKAGE
TMP47C25N . i SDIP42
--------------- 2048 x 8-bit 384 x4-bit  p-----—-------
TMPA7C25F QFPaa

FEATURES

¢ 4-bitsingle chip microcomputer
¢ Instruction execution time ;. 8.3us (at 1.929MHz)
¢ low voltage operation : 2.5V min. SDIP42
€90 basicinstructions
¢ Table look-up instructions
¢ Subroutine nesting : 15 leveis max.
¢ 6interrupt sources (External : 2, Internal : 4)
All source -have independent latches each, and multipie

interrupt controf is available. e T
*1/0 port (32 pins) T ’-Mﬂ
e Input 2 ports 5 pins !.»:j" %Wm
o /0 7 ports 27 pins RFEQ @W‘{
®interval Timer “
¢ Two 12-bit Timer/Counters TMPA7C25N

Timer, event counter, and pulse width measurement mode
#Serial Interface with 4-bit buffer
Externallinternal clock, and leading/trailing edge shift mode
#DTMF (Dual Tone Multi Frequency) Output
¢ DTMF output with one instruction
¢ Single tone output function QFpP44
®RAM for repertory dial : 384 x 4 bits max.
+ Hold function
+ Battery/Capacitor back-up
¢ Hold function is controiled by port K0.
&®Real Time Emulator: BMA47215A
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260230

5-497



TOSHIBA TMP47C25
PIN ASSIGNMENTS (TOP VIEW)
(1) SDIP42 (2) (QFP4a4
N - S &A=
wag == []1 42 {1 -<— vopn - E;‘j |.., aaa
_ z ~Njz B
rar - (]2 41 [} == r92 (501 S S N 2 SI), 2
~ - o [2|R 2z 4N C
Ray == [13 40 [J =+ r91(50) :?5]?;’92.@323
Re3 == (14 39 [ == r90(s) #
RSD =+ (15 38 == Rg3(Tn) H
Ry = (16 37 0 == aa2(nTy)
Rs2 == []7 36 ) = Rg1(12) 33 32 313029 28272625 24 23
Rs3 == [18 35[] =» roodnTa) RO3(T1) ~-»{1T]34 22 {TT_ 3 =— KQO(HOLDO)
REG - (]9 34 [) -— (IOID(EFO) RYO(S1) - w111 35 21 T = jont
T HT
A6~ [ 10 33 [} -— RESET R91(50) <»-C1T336 20 = TEST2
R92(SCK) -~ewl—TIT]37 19 [T ) - 1EST3
Rz == [} 11 32 ] —> xout N.C 1138 18 I -— Te¢ra
Re3 == (112 31 0 -— xin yDoD —»(IT]39 17 NC.
R == (113 30 ~— testt RG0 -« 1T1740 16 {TI_J=— ys5
RAY (11041 15 " J=> R33
Ry == 114 29 1] = xo3moLo3) RA2 ~CTT142 14 TS k32
r72 == (15 28 [] =— ko2HoLD2) R4y =»[IT]43 13 = a3
R73 == (116 27]‘—K01(HOLD1) R5) -e»[_ 1144 12 AT w» R3p
a .
230 == 117 26 [] =— k00(HOLDO) \_ 1 234567 89101
Ry == (118 25— rtone HHH H H
rR32 == [ 19 24 [] =— TEs12
P33 = 20 23 =— 1es13 EEEEEEEEEE
wss —= [ 21 22 [0 =— rEs1a "M N3 s LeRCADR
;4 [*4 - 4 [~ 4 x o o o o (o4
BLOCK DIAGRAM
Power JV0O ~f e
Supply {VSS —1 -
T T 1T 1T 1 i)
FLAG AU {Ac(umulalor ] HR i LR Data Memory Program Counter
C[Z 5 IG RAM address bulfer (RAM)
l i l AN Program Memory
STACK  [SPW {(ROM)
Reset input RESET —f— EIR 1 EIF TCH I TC2 | BC Data Table
TESTI System Controlier lnterrupt Controller
Test pins T
testa t S | ]
Timing Generator ™ aterval 32-bit bt oIMF R
(9114 r N R - Timer Conter
comnecting (:IONUT‘ Clock Generalor Timer (2¢h) Senalinterface Generator
pros > tnld Contraller 4 ] [
| []
R7 | |R6 || RS I {Ra|]|R3
i
b 1 -
HOLD  KO3(HOLD3) RB3(T1} R92(SCK) tong R73 R63  RS3 R4l R33
(KED) ‘ RB2(INTT) R91(SO) | ! ! | |
¥ 00{HOLDO) RB1(T2} RIO(SI) 270 RED R50 R4Q R3O0
REBO(NTZ) S —~ —
Houd nput Input poit 11O port 110 port Tone 10 port
{Sensesnput) Giold input) <”c'”“‘” {Serial port) Output
Interruptinput
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PIN FUNCTION

PIN NAME Input/Output FUNCTIONS
K03 (HOLD3) o Hold request/release signal input
- input (input) 4-bit input port (Active “H"}

KO0 (HOLDO)
R33 - R30
R4 - R4 . .

3 0 4-bit VO port with fatch.
R53 - RS0 10 . waw

3 When used as input port, the latch must be set to "1".
R63 - R60
R73 - R70C
RB3(T1) Timer/Counter 1 external input

o 4-bit I/O port with latch. e e
RABZH.N‘TP 1O (Input) When used as input port, external interrupl _EXt?r?a!i‘f‘tefopt 1”‘F‘Ut
R81 (T2} input pin, or Timer/Counter external input pin, | Timer/Counter 2 external input
R the latch must be set to " 1" Commmmmmm h
RBO(INT2) External interrupt 2 input
R92 (SCK) i7Q (140) al clock VO

o ] 3-bityO port withlatch. S.e”rn C_,Oc, U
R31(50) 170 (Output) When used as input port or serial port, the latch | Serial data output
R90 (S1) WO (Input) must be setto "1%. Serial data input
TONE Qutput Tone output
XIN Input .
EERRRRREERES s Resonator connecting pins.
XouT Output
RESET Input Reset signal input
HOLD (KEQ) Input Hold request/release signal input Sense inpul
TESTA-TEST! Input Test pin for out-going test. Be opened or fixed to low lavel
voD +2.5 to 6.0V

Power supply RN
VSS OV {GND)
260290
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TOSHIBA TMP47C25

OPERATIONAL DESCRIPTION

Concerning the 47C25, the configuration and functions of hardwares are described.

As the description has been provided with priority on those parts differing from the 47C200A, the technical
data sheets {or the 47C200A shall also be referred to.

The instruction cycle of the 47C25 is different from the 47C200A. One instruction cycle is composed of 16
basic clocks in the 47C25, but 8 basic docks in the 47C200A. And so, the instruction execution time of the
47C25 is twice as the 47C200A.

1. SYSTEM CONFIGURATION
{1) Data Memory

{2) /O Ports

{3) DTMF Generator

{4) Hold Controller

—

2. INTERNAL CPU FUNCTION
2.7 Data Memory
The 47C25 data memory includes the RAM (384 x 4-bit). First 128 x4-bit RAM is the same as the data

memaory of the 47C200A. Extended 256 x 4-bit RAM is mainly used for storing repertory dialing data and
is controlled by the RAM address register, RAM data buffer register and RAM command register.
(1) RAM (256 x 4-bit) Command Register
The RAM command register {OPGD/IPOD) controls the reading or writing of data, and whether
RAM is to be accessed or putin stand-by mode.
In the stand-by mode, RAM consumes a minimum quantity of power.

RAM Command Register (Portaddress OPQD/IPOD)
2 1 0
; r RIW CE ] (Initial value  *+00)

RAM Controt |

+0: Stand-by mode

3

01: Read mode

Note. «,; don't care 11: Write mode

Figure 2-1. RAM Command Register
(2) RAM (256 x 4-bit) Address Register
The RAM address register is an 8-bit register to specify addresses for the RAM, and initialized to
“0" during reset. The upper 4 bits are accessed with port address OPOB or IPOB and the lower 4 bits
are accessed with port address OPOA or IPOA.

(Port address OPGB/I1P0B) {Port address OPOA/IPOA)
3 2 1 0 3 2 1 0
i AT { Ab l A5 I Ad I | A3 A2 Al I AQ l
(Initial value  Q000) (Initial vaiue 0000)

Figure 2-2. RAM Address Register

(3} RAM (256 x 4-bit) Data Buffer Register
The RAM data buffer register is a 4-bit register to read or write RAM data. When writing data to
RAM, access is by means of port address OPGC. Port address IPOC is used for access when reading
data from RAM.
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5-500



TOSHIBA

TMP47C25

RAM Data Buffer Register (Portaddress OPQC/IPOC)
3 2 1 0
i D3 l D2 [ D1 I DO

Figure 2-3. RAM Data Buffer Register

2.1.1 Access for RAM (256 x 4-bit)
To write data to RAM, load the address into the RAM address register and the data into the RAM data
buffer register {OPOC), then put the RAM command register in the write mode. The data will be written
to the specified RAM address by this operation. The data are latched in the RAM data buffer register,
therefore, RAM data buffer register operation is not necessary when the same data are written

continuously.

To read data from RAM, set the RAM command register to read mode and load the address not latched in
the RAM data buffer register.

Example 1 :

Example 2 :

To write data “9” to address 82 and data “5” to address 83 in RAN.

ouT #3, %0POD . Sets RAM to write mode.

ouT #8, %0POB . Sets "824" to RAM address register.

out #2, 70POA

out #9,  %OPOC - Writes data “9" to RAM.

ouT #3, %QOPOA . Sets "3 to lower 4 bits of RAM address register
ouT #5, %0POC . Writes data “5" to RAM.

Toread data from address B1y in RAM and store to Acc.

ouT #1, %OPOD . Sets read mode for RAM.

ouT #0BH, %0P0B . Sets “B1x"” to RAM address register.

ouT #1, %0OPOA

IN %0P0C A . Readsdata from RAM and stores to Accumulator.

3. PERIPHERAL HARDWARE FUNCTION

3.1 /O Ports

The 47C25 has 9 1/0 ports (32 pins) each as follows:

L KO
R3

R8
R9
v KE

O @r WM

; 4-bit input(shared with hold request/release signal input)
;4-bitinput/output

R4,R5,R6,R7 ; 4-bitinput/output

. 4-bit input/output (shared with external interrupt input and timer/counter input)
; 3-bitinput/output (shared with serial port)
. 1-bitsense input (shared with hold request/release signal input)

The ports KO and R3 of 47C25 differ from those of the 47C200A. The 47C25 has no ocutput port (P1,P2).
Table 3-1 lists the port address assignments and the /O instructions that can access the ports.

{1) Port KO (K03 -K00)
The 4-bitinput port with pull-up resistors, shared by hold request/release signal input.

Port KO (Port address  1P00)

Controlinput ~ <} VDD
3 2 ! 0
IN/TEST / TESTP
<03 K02 KOT KOO
(HOLD3) | (HOLD2) | (HOLDY | (HOLDG) Input data <] R

Figure 3-1. PortKO
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TOSHIBA TMP47C25

3.2

3.2

3.2.

(2) PortR3{R33-R30)
The 4-bit /O port with latch. When used as an input port, the fatch must be setto "1”. The latch is
initialized to " 1" during the reset.

Port R3 (Port address OP03/1P03) INSTEST/TESTP
3 2 1 0
SET/CLR
R33 R32 R31 R30 Input data ~—
Output data LATCH ¢ {> . Dpw

Figure 3-2. Port R3

DTMF Generator

The 47C25 has a DTMF generator which generates dialing signals for tone dialing type telephones. There

are two groups of tone dial signals, one group of 4 sine wave low frequencies and another group of 4

sine wave high frequencies. All of these frequencies can be selected individually and combined with a

frequency from the other group for a total of 16 different DTMF composite waves. '
{(DTMF ; Dual Tone Multi Frequency)

1 Configuration of DTMF Generator

Figure 3-3 shows configuration of the DTMF generator. The 47C25 generates two stepped, quasi sine

waves for tone dial signals which can be combined and cutput. The high or low group of frequencies is

selected by setting frequency selection codes intc the ROW and COLUMN registers.

| et i et e e i i i n
1 ]
fe ; SINE WAVE SYNTHESIZER ;
, '
) 1
1 1
— , :
rROW ROW PROGRAMMABLE | SINE WAVE ,J\ RESISTOR '
o 1
> LADDER
DIVIDER 1
REGISTER ™| peconer | ' " COUNTER “L/ '
: NETWORK '
. (ROW) ' )
H enable

o ! '

| . R s ) - TONE

WNHIBIT 1 N ADDER Ll O T

l—“‘—‘* LOGIC 1 1 e u

i :
1 +
Loy : enable :
COLUMN COLUMN ,:i> PROGRAMMABLE | ! SINE WAVE RESISTOR :
DIVIDER !
REGISTER [~ | DECODER :> COUNTER jl> LADDER :
[ (coLumN) ; NETWORK H
1 1
1] 1

Figure 3-3. DTMF Generator Configuration

2 Control of DTMF Generator

Tone output controlled by ROW register (OPO1/IPG1) and COLUMN register (OP02/IP02). Both registers
are initialized to “0” during reset.

Tones are output by loading frequency selection codes shown in Figure 3-4 into the ROW and COLUMN
regisers. In this case either ROW or COLUMN register is disabled, another register remains to be enabled,
and so single tone can be output by loading an ineffective code into the register. The [OUTB @HL]
Instruction can set 8-bit data into both registers (the upper 4 bits of the ROM data is set to the COLUMN
register and the lower 4 bits is set to the ROW register) at the same time, and DTMF signal is output
withoutsingle tone output.

260290
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ROW register (Port address

3 2

1

QP01/1P0Y)

J (Initiai value 0000)

Setects ROW tone frequency

0001 :

COLUMN register {Port address

3 2

1

0010 :
0100 :
1000 :

QP02/1P02)
0

Outputs 700.2Hz single tone
Qutputs 773.5Hz single tone
Qutputs 852.8Hz single tone
Outputs 936.9Hz single tone

J {Initial value  0000)

Selects COLUMN tone frequecyj

0001 :
0010

Note.

0100 :
1000 :
1001 :
1010
1017
ilOO:

Qutputs 1205.6Hz single lone
Outputs 1339.6Hz single tone
QOutputs 1470.3Hz single tone
Outpms 1629.2Hz single tone
Qutputs 2009.4Hz singie tone
Qutputs 2511.7Hz single tone
Outputs 3014.1Hz single tone
Outputs 3546.0Hz single tone

selected for COLUMN register, the ROW tone is always disabled.

Figure 3-4. ROW, COLUMN Register

When the frequency selection codes “1101", “1010", “1011", and “1100" are

Example: 8 bits of data corresponding to the 5 bits of data linking the content of carry flag and the
contents of data memory RAM address 90y are read from the ROM, frequency selection
codes are loaded into the ROW and COLUMN registers, and dual tone is output.

LD HL , #90H HL « 90R(Sets the address of the data memory)
ouTB @HL Sets the ROM data into ROW and COLUMN register
260290
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Table 3-2 shows the corresponding frequency selection codes of the ROW and COLUMN registers for the
telephone dial keys. Table 3-3 shows the deviation between the 47C25 tone output frequency and

standard frequency.

Table 3-2.

the telephone dial keys

COLUMN register {OPO2 /1P02}

Frequency selection 0001 0010 0100

code (1209) (1336) (1477)
0001 (697) 1 2 3
ROW register 0010 (770) q 5 6

(OP01/1POT)

0100 (852) 7 8 ]
1000 (941) * 0 #
Standard telephone dial key

Contents of {

}are standard frequencies, unit :Hz

Corresponding frequency selection codes of the ROW and COLUMN registers for

ROW Tone
Frequency selection code |Tgone output frequency | Standard frequency Deviation
3 2 1 0 (Hz] [Hz] (%]
0 0 0 1 700.2 697 +0.46
0 0 1 0 7735 770 +0.45
0 1 0 0 852.8 852 +0.09
1 0 0 0 336.9 941 -0.44
COLUMN Tone
0 0 0 1 1205.6 1209 -0.28
0 0 1 0 13396 1336 +027
o] i 0 0 1470.3 1477 -0.46
1 0 0 0 1629.2 1633 -0.23

Table 3-3. Tone output frequencies and deviation from standard

266230
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3.2.3 Test mode for tone output
The 47C25 includes a test mode for checking tone output waveforms, Tones can be output by the circuit
shown in figure 3-5. ROW data are inputted from the R4 port and COLUMN data are inputted from the
R5 port, and any desired single or dual tones can be output by setting the frequncy selection codes shown
in Figure 3-4. Figure 3-6 shows a single tone wavefrom and Figure 3-7 shows a dual tone waveform.

VDD
Q
2 o—t R40 u vDD
o R4t
Sl R42 oo
Sl R43 RESET Cxout |
DL 250 XOUT 1 it
| RS -?Cxw
»-;%;_ 252 XIN {F—1
W fes TESTH ‘g{w
TONE » TONE QUTPUT
TEST2
TEST3
VSS TEST4
77
R =10k
Figure 3-5. Tone test circuit
ROW / COLUMN Tone output
200mv i 5005
= \
i oA
| —Hi
Vour ) . -+ \:H [H: \7/1] w]..‘\‘ 'fc\ Hje He\ +HH
N AT
= \ (VEAY, /
Vi
Time segments :
Figure 3-6. Single tone waveform Figure 3-7. Dual tone waveform
260290
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4. POWER SAVING FUNCTION
The 47C25 has the hold operating mode intended to save the power.

4.1 Hold Operating Mode
The 47C25 has a HOLD pin and port KO as hold control pins. Therefore, in the case of port KO for key
inputs, the Hold operating mode can be released by key inputs. Figure 4-1 shows the hold control circuit
ofthe 47C25. Hold operating mode of 47C25 is same as 47C200A, excepting those aforementioned. For
details, refer to the technical data sheets for the 47C200A.

_ @ HOD
Contral input <+————

——{ KOO (HOLDO)
IN/TEST/TESTP
I K01 (HOLD1)
Input data <——0<]—
K02 (HOLD2)
4E| K03 (HOLD3)

Figure 4-1. Hold control circuit

2606290
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ELECTRICAL CHARACTERISTICS

ABSOLUTE MAXIMUM RATINGS (Ves = 0V)
PARAMETER SYMBOL PINS RATINGS UNIT
Supply Voltage Voo -05to7 Vv
Input Voitage Vin -05toVpp+0.5 v
Vour Exceptsink opendrain pin -05toVpp+0.5
Cutput Voltage Vv
Vouts Sink cpen drain pin ~-05t010
Qutput Current (Per 1 pin} louT 32 mA
Power Dissipation [Ty, = 60°C} PD 600 mw
Soldering Temperature (time) Tsid 260 (10seq) °C
Storage Temperature Toig -55t0125 °C
Operating Temperature Tapr -30to60 °C
RECOMMENDED OPERATING CONDITION (Vss =0V, Topr = - 30 to 60°C)
PARAMETER SYMBOL PiNS CONDITIONS Min. Max. UNIT
in the Normal mode 2.5
Supply Voltage Voo 6.0 v
in the HOLD mode 2.0
Vi Except Hysteresis Input Vo x 0.7
Vpp - 4.5V
input High Voltage Vi Hysteresis Input Vppx0.75 Voo v
Vinl VDD<4.5V VDong
Vius Except Hysteresis Input Vppx0.3
Vpp Z 4.5V
Input Low Voltage Vi Hysteresis Input 0 Vppx0.25 v
Vis Voo < 4.5V VDDXO,1
Clock Frequency fc 1.929 MHz

Note. Input Voltage Vi3, Vi3 inthe HOLD mode.
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D.C. CHARACTERISTICS (Vss =0V, Vpp=2.5t0 6.0V, Topr= ~30t0 60°C)
PARAMETER SYMBOL PINS CONDITIONS Min Typ Max. UNIT
Hysteresis Voltage Vi Hysteresis tnput - 0.7 - Y
Port KO, RESET,
b R
! TEST1 to TEST 4, HOLD Vop =55V,
Input Current - - *2 pA
ling Port R (open drain) Vin=55V/0v
Input Low Current im Port R (push-pull) Vpp = 5.5V, Viy = 0.4V - - -2 mA
Rinit Port KO 30 70 150
Input Resistance K2
Rinz RESET 100 220 450
Output Leakage Current |1 o Part R {open drain) Vpp =5.5V, Vouyr=5.5V - - 2 HA
VDD = 45\/,
Output High Voltage Vv Part R {(push-pull) 2.4 - = \
p g ag OH p P lon = — 200pA
OQutput Low Voltage Vin o Excepl XOUT Vop =4.5V, 1 = 1 omA - - 0.4 v
0 Except TONE generating
Supply Current Vpp = 2.5V, fc= 1.929MH2 - 0.4 0.5 mA
{inthe Normal mode) TONE generaling
foor Vop = 2.5V, fc= 1.929MHz - 15 | 25
Supply Current
| Vpp =55V - G5 10 A
{in the HOLD mode) pon oo "

Note 1.

Typ. values show those at Topr =25°C, Vpp =5V.

Note 2. Input Current Iiny :The current through resistor is not included, when the pull-up/pull-
down resistor is contained.

ViN=23V/i02V

The KO port is open when the pull-up/puli-down resistor is
contained.

The voltage applied to the R port is within the valid range Vy; or V.

Note 3. Suply Current :

260230
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A.C. CHARACTERISTICS (Vss =0V, Vpp=2.51t06.0V, Topr = -30to607T)
PARAMETER SYMBOL CONDITIONS Min Typ. | Max. |UNIT
Instruction Cycle Time tey 83 s
Shift Data Hold Time tson 0.5tcy - 300 - - ns

Note. Shift Data Hold Time :

External circuit for SCK pin and SO pin Serial port {completion of transmission)

VDD
5CK
10KQ 1.5V

; SOpfF =
50 X Xi Xﬁ 7{l 5V

TONE QUTPUT CHARACTERISTICS (Vss =0V, Vpp=2.5t06.0V, Topr= - 30t0 60°Q)

PARAMETER SYMBOL CONDITIONS Min. Typ. Max UNIT
Tone Qutpul Voltage (ROW) VTONE Ry 7 10KQ, Vpp=2.5V 70 105 140 mVrms
Pre-Emphasis High Band {COL/ ROW) PEHB PEHB = 20log (COL/ ROW) 1 2 3 d8
Output Distortion DIS - - 10 %
Frequency Stability af Except error of osc frequency - - 0.5 %
RECOMMENDED QSCILLATING CONDITIONS (Vgs =0V, Vpp=2.5t0 6.0V, Topr = -30to 60°C)

1.929MHz XIN XOouT

Ceramic Resonator
CSA]92M6901 (MURATA) CX|N=CXOUT=47DF
KBR - 1.92MS-TM1 (KYOCERA) Cyn =Cxout =47pF D

Cxin

;;Cxom
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TYPICAL CHARACTERISTICS

R-"T'a KO port R-"Ta RESET pin
it K
(KO y,,=55v (KD g, =55V
100 /,‘ 400
d 300 =
L]
el
50 200
-]
100
0 I'a 0 Ta
—40 0 40 80 (°C) - 40 0 40 80 (°C)
I()I‘— V()[, R port
lot,
(mA)} Von = 4.5V
Ta=25°C
8 4
4 //
2
0 Vor.
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TOSHIBA TMP47C25

INPUT/QUTPUT CIRCUITRY
(1) Control pins
Input/Output circuitries of the 47C25 control pins are shown below.

CONTROL PIN [I{e] CIRCUITRY REMARKS
0scC enable-»tDo__
Resonator connecting pins

XIN Input 1 VRVfV ] R =1KQ (iyp)
XOUT Outpul R <Rg R =1.5MQ (lyp.)

5 Rg =2KQ (typ.)

XIN XOUT
vDD

Hysteresis input

RESET Input R Pull-up resistor
Riny=220KQ  {typ.)
R=1KQ (typ)

Hysteresis input

=OLD input @ " E]

: ' Wy

(KEO) (npot) R=1Kka (typ)

TEST R Pull-down resistor

TEST2 ot Ry=70KQ  (typ.)

TEST3 npu Rin R=1K2 (p)

TEST4
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TOSHIBA TMP47C25
(2) WO ports
The input/output circuitries of the 47C25 I/O ports are shown below, any one of the circuitries can
be chosen by a code (UB, UE, UH) as a mask option.
PORT 10 INPUT/QUTPUT CIRCUITRY and CODE REMARKS
vDOD Pull-upresistor
Rin
KO Input
R Riy = 70K (typ.)
R = 1KQ(typ)
uB UE, UH
initial "Hi-2" Initial “High”
R3 vDD
Sink open drainor
R4
[l{e] Push-pull output
RS o]
RE R - R = 1KQ(typ)
e R
~ 1
~J
uB, UE UK
Initial “Hi-Z" Initial “High" vOD
Sink gpendrain or
R7 110 Jl>° 1—| . D Push-pull output
i R 1l - R = 1KQ(lyp)
R
e
~] e
~~J
Sink open drain
D oulpul
Rg Vo e Y- | Initial "Hi-2"
R
@ ? Hysteresis input
R = 1KQ{typ)
us, UE UH
Initial “Hi-Z" Initial "High" vDD ) .
Sink opendrainor
_{ I Push-pull output
R9 Output [: |
R - Hysteresis input
@ R R = 1KQ(typ.)
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