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Figure 2. EPROM Programming Block Diagram
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Figure 4. 44-Pin PLCC Pin Configuration Standard Mode

Table 3. 44-Pin PLCC Pin Identification

Pin No Symbol Function Direction
1-2 GND Ground

3-4 P12-P13 Port 1, Pins 2,3 Input/Output
5 P03 Port 0, Pin 3 Input/Output
6-10 P20-P24 Port 2, Pins 0,1,2,3,4 Input/Output
11 DS Data Strobe Output

12 NC No Connection

13 R/W Read/Write Output
14-16 P25-P27 Port 2, Pins 5,6,7 Input/Output
17-19 P04-P06 Port 0, Pins 4,5,6 Input/Output
20-21 P14-P15 Port 1, Pins 4,5 Input/Output
22 P07 Port 0, Pin 7 Input/Output
23-24 Vee Power Supply

25-26 P16-P17 Port 1, Pins 6,7 Input/Output

Pin Description
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Iog,

Table 4. 44-Pin LQFP Pin Identification (Continued)

Pin No Symbol Function Direction
18 RESET Reset Input

19 P35 Port 3, Pin 5 Output

20 P37 Port 3, Pin 7 Output

21 P36 Port 3, Pin 6 Output

22 P30 Port 3, Pin 0 Input

23-24 P00-PO1 Port 0, Pin 0,1 Input/Output
25-26 P10-P11 Port 1, Pins 0,1 Input/Output
27 P02 Port 0, Pin 2 Input/Output
28-29 GND Ground

30-31 P12-P13 Port 1, Pins 2,3 Input/Output
32 P03 Port 0, Pin 3 Input/Output
33-37 P20-24 Port 2, Pins 0,1,2,3,4 Input/Output
38 DS Data Strobe Output

39 NC No Connection

40 R/W Read/Write Output
41-43 P25-P27 Port 2, Pins 5,6,7 Input/Output
44 P04 Port 0, Pin 4 Input/Output

Pin Description
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Figure 7. 44-Pin PLCC Pin Configuration EPROM Programming Mode

Table 6. 44-Pin PLCC Pin Configuration EPROM Programming Mode

Pin No Symbol Function Direction
1-2 GND Ground

3-5 NC No Connection

6-10 D0-D4 Data 0,1,2,3,4 Input/Output
11-13 NC No Connection

14-16 D5-D7 Data 5,6,7 Input/Output
17-22 NC No Connection

23-24 Vee Power Supply

25-27 NC No Connection

28 CE Chip Select Input

29 OE Output Enable Input

30 EPM EPROM Prog. Mode Input

31 Vep Prog. Voltage Input

Pin Description

13
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Table 13. DC Electrical Characteristics T, =0 °C to +70 °C, 12 MHz (Continued)

1

No. Symbol Parameter Vee' Min Max Units Notes
4 TWAS AS Low Width 35V 55 ns 2
5.5V 55 ns 2
5 TdAS(DS) Address Float to DS Fall 35v 0 ns
55V 0 ns
6 TwDSR DS (Read) Low Width 3.5V 200 ns 2,3
55V 200 ns 23
7 TwDSW DS (Write) Low Width 35V 110 ns 23
5.5V 110 ns 2,3
8 TdDSR(DR) DS Fail to Read Data Req'd Valid 3.5V 150 ns 2,3
5.5V 150 ns 2,3
9 ThDR(DS) Read Data to DS Rise Hold Time 3.5V 0 ns 2
55v 0 ns 2
10 TdDS(A) DS Rise to Address Active 3.5V 45 ns 2
Delay 55V 55 ns 2
11 TdDS(AS) DS Rise to AS Fall Delay 35V 30 ns 2
55V 45 ns 2
12 TdR/W(AS) R/W Valid to AS Rise Delay 35V 45 ns 2
55V 45 ns 2
13 TdDS(R/W) DS Rise to R/W Not Valid 35V 45 ns 2
55V 45 ns 2
14 TdDW(DSW) Write Data Valid to DS Fall (Write) 3.5V 55 ns 2
Delay 55V 55 ns 2
15 TdDS(DW) DS Rise to Write Data Not Valid 3.5V 45 ns 2
Delay 55V 55 ns 2
16 TdA(DR) Address Valid to Read Data Req'd 3.5V 310 ns 2,3
Valid 5.5V 310 ns 23
17 TdAS(DS)  AS Rise to DS Fall Delay 35V 65 ns 2
55V 65 ns 2

PS022901-0508 Electrical Characteristics
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Table 13. DC Electrical Characteristics T, =0 °C to +70 °C, 12 MHz (Continued)

No. Symbol Parameter Vcc1 Min Max Units Notes
18 TdDM(AS) DM Valid to AS Rise Delay 35V 35 ns 2

55V 35 ns 2
19 ThDS(AS) DS Valid to Address Valid Hold Time 3.5V 35 ns 2

55V 35 ns 2
Notes

1. The V. voltage specification of 5.5 V guarantees 5.0 V £ 0.5 V and the V. voltage specification of 3.5 V
guarantees only 3.5 V.
2. Timing numbers given are for minimum TpC.
3. When using extended memory timing, add 2 TpC
Standard Test Load
All timing references use 0.7 V. for a logic 1 and 0.2 V. for a logic 0.

For Standard Mode (not Low-EMI Mode for outputs) with SMR, D1 = 0, DO = 0.

Table 14. DC Electrical Characteristics T, =-40 °C to +105 °C, 12 MHz

No. Symbol Parameter Veo!  Min Max  Units Notes
1 TdA(AS) Address Valid to AS Rise Delay 4.5V 35 ns 2
55V 35 ns 2
2 TdAS(A) AS Rise to Address Float Delay 4.5V 45 ns 2
55V 45 ns 2
3 TdAS(DR) AS Rise to Read Data Req'd Valid 4.5V 250 ns 2,3
5.5V 250 ns 2,3
4 TwAS AS Low Width 45V 55 ns 2
55V 55 ns 2
5 TdAS(DS) Address Float to DS Fall 45V 0 ns
55V 0 ns
6 TwDSR DS (Read) Low Width 45V 200 ns 2,3
5.5V 200 ns 2,3
7 TwDSW DS (Write) Low Width 45V 110 ns 2,3
55V 110 ns 2,3
8 TdDSR(DR) DS Fail to Read Data Req'd Valid 4.5V 150 ns 2,3
5.5V 150 ns 2,3
9 ThDR(DS) Read Data to DS Rise Hold Time 4.5V 0 ns 2
55V 0 ns 2

PS022901-0508 Electrical Characteristics
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Table 14. DC Electrical Characteristics T, = -40 °C to +105 °C, 12 MHz (Continued)

No. Symbol Parameter Vcc1 Min Max Units Notes
10 TdDS(A) DS Rise to Address Active 45V 45 ns 2
Delay 55V 55 ns 2
11 TdDS(AS) DS Rise to AS Fall Delay 45V 45 ns 2
55V 45 ns 2
12 TdR/W(AS) R/W Valid to AS Rise Delay 45V 45 ns 2
55V 45 ns 2
13 TdDS(R/W) DS Rise to R/W Not Valid 45V 45 ns 2
55V 45 ns 2
14 TdDW(DSW) Write Data Valid to DS Fall (Write) 4.5V 55 ns 2
Delay 55V 55 ns 2
15 TdDS(DW) DS Rise to Write Data Not Valid 4.5V 55 ns 2
Delay 55V 55 ns 2
16 TdA(DR) Address Valid to Read Data Req'd 4.5V 310 ns 2,3
Valid 5.5V 310 ns 23
17 TdAS(DS)  AS Rise to DS Fall Delay 45V 65 ns 2
55V 65 ns 2
18 TdDM(AS) DM Valid to AS Rise Delay 45V 35 ns 2
5.5V 35 ns 2
19 ThDS(AS) DS Validto Address Valid Hold Time 4.5V 35 ns 2
55V 35 ns 2
Notes

1. The V. voltage specification of 5.5 V guarantees 5.0 V £ 0.5 V and the V voltage specification of 3.5 V
guarantees only 3.5 V.
2. Timing numbers given are for minimum TpC.
3. When using extended memory timing, add 2 TpC.
Standard Test Load
All timing references use 0.7 V-, for a logic 1 and 0.2 V,; for a logic 0.

For Standard Mode (not Low-EMI Mode for outputs) with SMR, D1 = 0, DO = 0.

PS022901-0508 Electrical Characteristics



Table 16. Additional Timing Table (Divide-By-One Mode) T, = -40 °C to +105 °C (Continued)
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No Symbol Parameter Vcc1 Min Max Min Max Units Notes
2 TrC, TfC  Clock Input Rise & Fall 4.5V 25 25 ns 2,34
Times 5.5V 25 25 ns 234
3 TwC Input Clock Width 45V 100 100 ns 23,4
5.5V 100 100 ns 234
4 TwTinL  Timer Input Low Width 4.5V 100 100 ns 2,34
55V 70 70 ns 234
5 TwTinH  Timer Input High Width 4.5V 5TpC 5TpC 2,34
5.5V 5TpC 5TpC 2,34
6 TpTin Timer Input Period 45V  8TpC 8TpC 2,34
5.5V 8TpC 8TpC 2,34
7 TrTin, Timer Input Rise & Fall 4.5V 100 100 ns 2,34
TfTin - Timer 5.5V 100 100 ns 234
8A TwiL Int. Request Low Time 4.5V 100 100 ns 2,345
55v 70 70 ns 2345
8B TwiL Int. Request Low Time 4.5V  5TpC 5TpC 2,3,4,6
5.5V 5TpC 5TpC 2,3,4,6
9 TwiH Int. Request Input High 4.5V 5TpC 5TpC 2,345
Time 55V  5TpC 5TpC 23,45
10 Twsm Stop Mode Recovery 45V 12 12 ns 4,7
Width Spec 55V 12 12 ns 47
11 Tost Oscillator Startup Time 4.5V 5TpC 5TpC 47,8
5.5V 5TpC 5TpC 47,8
Notes

1.

N>R WN

The V., voltage specification of 5.5 V guarantees 5.0 V £ 0.5 V and the V. voltage specification of 3.5 V
guarantees only 3.5 V.
Timing Reference uses 0.7 V. for a logic 1 and 0.2 V; for a logic 0.

SMR D1 =0.

Maximum frequency for internal system clock is 4 MHz when using Low EMI OSC PCON Bit D7=0.

Interrupt request via Port 3 (P31-P33).
Interrupt request via Port 3 (P30).

SMR-D5 =1, POR STOP Mode Delay is on.

For RC and LC oscillator, and for oscillator driven by clock driver.

PS022901-0508
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Table 17. Additional Timing Table (Divide by Two Mode) T, =0 °C to +70 °C (Continued)

No Symbol Parameter Vcc1 Min Max Min Max Units Conditions Notes
4 TwTinL TimerInputLow 3.5V 70 70 ns 2,6,4
Width 55V 70 70 ns 26,4
5 TwTinH Timer Input High 3.5V  5TpC 5TpC 2,64
Width 55V  5TpC 5TpC 2,6,4
6 TpTin Timer Input Period 3.5V  8TpC 8TpC 2,64
5.5V 8TpC 8TpC 2,6,4
7  TrTin, Timer Input Rise & 3.5V 100 100 ns 2,64
TfTin Fall Timer 5.5V 100 100 ns 2,6,4
8A TwiL Int. Request Low 3.5V 70 70 ns 2,6,4,5
Time 55V 70 70 ns 2,6,4,5
8B TwilL Int. Request Low 3.5V  5TpC 5TpC 2,6,4,5
Time 55V  5TpC 5TpC 2,6,4,5
9 TwlH Int. Request Input 3.5V 5TpC 5TpC 2,6,4,5
High Time 5.5V 5TpC 5TpC 2,6,4,5
10 Twsm Stop Mode 3.5V 12 12 ns 6,7
Recovery Width 55V 12 12 ns 6,7
Spec
11 Tost Oscillator Startup 3.5V 5TpC 5TpC 6,7
Time 5.5V 5TpC 5TpC 6,7
12 Twdt Watchdog Timer 3.5V 7 10 ms DO =0 8,9
Delay Time Before 55y 35 5 ms D1=0 5,11
Timeout 35V 14 20 ms DO =1 5,11
55V 7 10 ms D1=0 5,11
3.5V 28 40 ms D1=0 5,11
55V 14 20 ms D1=1 5,11
3.5V 112 160 ms DO =1 5,11
55V 56 80 ms D1=1 5,11
Notes

1. The V. voltage specification of 5.5 V guarantees 5.0 V + 0.5 V and the V., voltage specification of 3.5 V
guarantees only 3.5 V.

Timing Reference uses 0.7 VCO for a logic 1 and 0.2 VGC for a logic 0.

SMR D1 =0.

SMR-D5 =1, POR STOP Mode Delay is on

Interrupt request via Port 3 (P31-P33)

Interrupt request via Port 3 (P30).

Maximum frequency for internal system clock is 2 MHz when using Low EMI OSC PCON Bit D7 = 0

Reg. WDTMR.

Using internal RC.

©COeNOGORAWN
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Table 18. Additional Timing Table (Divide by Two Mode) T, = -40 °C to +105 °C

No Symbol Parameter Vcc1 Min Max Min Max Units Conditions Notes
1 TpC Input Clock Period 3.5V 62.5 DC 250 DC ns 2,64
55V 625 DC 250 DC ns 2,64
2 TrC,TfC Clock Input Rise & 3.5V 15 25 ns 2,64
Fall Times 5.5V 15 25 ns 2,6,4
3 TwC Input Clock Width 3.5V 31 31 ns 2,6,4
5.5V 31 31 ns 2,64
4 TwTinL  TimerInputLow 3.5V 70 70 ns 2,6,4
Width 55V 70 70 ns 2,6,4
5 TwTinH Timer Input High 3.5V 5TpC 5TpC 2,64
Width 5.5V 5TpC 5TpC 2,64
6 TpTin Timer Input Period 3.5V  8TpC 8TpC 2,64
5.5V 8TpC 8TpC 2,6,4
7  TrTin, Timer Input Rise & 3.5V 100 100 ns 2,64
TfTin  Fall Timer 5.5V 100 100 ns 2,6,4
8A TwiL Int. Request Low 3.5V 70 70 ns 2,645
Time 55V 70 70 ns 2,6,4,5
8B TwiL Int. Request Low 3.5V  5TpC 5TpC 2,6,4,5
Time 55V 5TpC 5TpC 2,6,4,5
9 TwlH Int. Request Input 3.5V 5TpC 5TpC 2,6,4,5
High Time 5.5V 5TpC 5TpC 2,6,4,5
10 Twsm Stop Mode 3.5V 12 12 ns 6,7
Recovery Width 55V 12 12 ns 6,7
Spec
11 Tost Oscillator Startup 3.5V 5TpC 5TpC 6,7
Time 5.5V 5TpC 5TpC 6,7

PS022901-0508
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Table 18. Additional Timing Table (Divide by Two Mode) T, = -40 °C to +105 °C (Continued)

No Symbol Parameter Vcc1 Min Max Min Max Units Conditions Notes
12 Twdt Watchdog Timer 3.5V 7 10 ms D0 =0 8,9
Delay Time Before 55y 35 5 ms D1=0 5,11
Timeout 35V 14 20 ms DO =1 5,11
55V 7 10 ms D1=0 5,11
3.5V 28 40 ms D1=0 5,11
55V 14 20 ms D1=1 5,11
3.5V 112 160 ms DO =1 5,11
55V 56 80 ms D1=1 5,11
Notes

1. The V. voltage specification of 5.5 V guarantees 5.0 V + 0.5 V and the V., voltage specification of 3.5 V
guarantees only 3.5 V.

CoOoNooOR~WN

Timing Reference uses 0.7 VCO for a logic 1 and 0.2 VGC for a logic 0.

SMR D1 =0.

SMR-D5 = 1, POR STOP Mode Delay is on

Interrupt request via Port 3 (P31-P33)

Interrupt request via Port 3 (P30).

Maximum frequency for internal system clock is 2 MHz when using Low EMI OSC PCON Bit D7 =0
Reg. WDTMR.

Using internal RC.

Pin Functions

EPROM Programming Mode

PS022901-0508

D7-D0 Data Bus. The data can be read from or written to external memory through the
data bus.

V¢ Power Supply. This pin must supply 5 V during the EPROM read mode and 6 V dur-
ing other modes.

CE Chip Enable (active Low). This pin is active during EPROM Read Mode, Program
Mode, and Program Verify Mode.

OE Output Enable (active Low). This pin drives the direction of the Data Bus. When this
pin is Low, the Data Bus is output, when High, the Data Bus is input.

EPM EPROM Program Mode. This pin controls the different EPROM Program Mode by
applying different voltages.

Vpp Program Voltage. This pin supplies the program voltage.

PGM Program Mode (active Low). When this pin is Low, the data is programmed to the
EPROM through the Data Bus.

Electrical Characteristics



CMOS z8® OTP Microcontrollers
Product Specification

48

EPROM ROMIless Mode

65535

External External

Data Data

Memory Memory
4096/8192/16384
4095/8191/16383

Not Addressable
0
(Z8B6E43/743/E44 Only)

PS022901-0508

Figure 23. Data Memory Map

Register File. The register file consists of three 1/O port registers, 236/125 general-pur-
pose registers, 15 control and status registers, and three system configuration registers in
the expanded register group. The instructions can access registers directly or indirectly
through an 8-bit address field. This allows a short 4-bit register address using the Register
Pointer (see Figure 24). In the 4-bit mode, the register file is divided into 16 working reg-
ister groups, each occupying 16 continuous locations. The Register Pointer addresses the
starting location of the active working-register group.

Note: Register Group EO-EF can only be accessed through working register

and indirect addressing modes.

Electrical Characteristics
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IRQ0 IRQ2
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Edge
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T
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Request ‘\7’7 Logic

<7

Vector Select

Figure 28. Interrupt Block Diagram

Table 20. Interrupt Types, Sources, and Vectors

Name Source Vector Location Comments

IRQO DAVO, IRQO 0,1 External (P32), Rising/Falling Edge Triggered
IRQ1 IRQ1 23 External (P33), Falling Edge Triggered

IRQ2 DAV2, IRQ2, TN 4,5 External (P31), Rising/Falling Edge Triggered
IRQ3 IRQ3 6,7 External (P30), Falling Edge Triggered

1RQ4 TO 8,9 Internal

IRQ5 T1 10,11 Internal

PS022901-0508
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Comparator Output Port 3 (DO0). Bit 0 controls the comparator output in Port 3. A “1” in
this location brings the comparator outputs to P34 and P37, and a “0” releases the Port to
its standard 1/O configuration. The default value is 0.

Port 1 Open-Drain (D1). Port 1 can be configured as an open-drain by resetting this bit
(D1=0) or configured as push-pull active by setting this bit (D1=1). The default value is 1.

Port 0 Open-Drain (D2). Port 0 can be configured as an open-drain by resetting this bit
(D2=0) or configured as push-pull active by setting this bit (D2=1). The default value is 1.

Low EMI Port 0 (D3). Port 0 can be configured as a Low EMI Port by resetting this bit
(D3=0) or configured as a Standard Port by setting this bit (D3=1). The default value is 1.

Low EMI Port 1 (D4). Port 1 can be configured as a Low EMI Port by resetting this bit
(D4=0) or configured as a Standard Port by setting this bit (D4=1). The default value is 1.

Note: The emulator does not support Port 1 low EMI mode and must be set
D4 =1.

Low EMI Port 2 (D5). Port 2 can be configured as a Low EMI Port by resetting this bit
(D5=0) or configured as a Standard Port by setting this bit (D5=1). The default value is 1.

Low EMI Port 3 (D6). Port 3 can be configured as a Low EMI Port by resetting this bit
(D6=0) or configured as a Standard Port by setting this bit (D6=1). The default value is 1.

Low EMI OSC (D7). This bit of the PCON Register controls the low EMI noise oscilla-
tor. A “1” in this location configures the oscillator with standard drive. While a “0” config-
ures the oscillator with low noise drive, however, it does not affect the relationship of
SCLK and XTAL. The low EMI mode will reduce the drive of the oscillator (OSC). The
default value is 1.

Note: 4 MHz is the maximum external clock frequency when running in the
low EMI oscillator mode.

Stop-Mode Recovery Register (SMR). This register selects the clock divide value and
determines the mode of Stop Mode Recovery (Figure 31). All bits are Write Only except
bit 7 which is a Read Only. Bit 7 is a flag bit that is hardware set on the condition of STOP
Recovery and reset by a power-on cycle. Bit 6 controls whether a low or high level is
required from the recovery source. Bit 5 controls the reset delay after recovery. Bits 2, 3,
and 4 of the SMR register specify the Stop Mode Recovery Source. The SMR is located in
Bank F of the Expanded Register File at address OBH.

Electrical Characteristics
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) Note: WDT time-out in STOP Mode will not reset SMR,SMR2,PCON,
WDTMR, P2M, P3M, Ports 2 & 3 Data Registers, but will activate
the T delay.

WDTMR Register Accessibility. The WDTMR register is accessible only during the first
60 internal system clock cycles from the execution of the first instruction after Power-On
Reset, Watchdog reset or a Stop Mode Recovery (Figure 33 and Figure 34). After this
point, the register cannot be modified by any means, intentional or otherwise. The
WDTMR cannot be read and is located in Bank F of the Expanded Register File at address
location OFh.

Clock Free WDT Reset. The WDT will enable the Z8 to reset the 1/0 pins whenever the
WDT times out, even without a clock source running on the XTAL1 and XTAL2 pins.
WDTMR Bit D4 must be 0 for the clock Free WDT to work. The I/O pins will default to
their default settings.

WDTMR (F) OF

D7| D6 |D5| D4 | D3| D2| D1 | DO

~ L—— WDTTAP INT RC OSC External Clock

00 5ms 128 TpC
01* 10 ms 256 TpC
10 25 ms 512 TpC
11 80 ms 2048 TpC
WDT During HALT

0 OFF

1 ON*

WDT During STOP

0 OFF

1 ON*

XTAL1/INT RC Select for WDT
0 On-Board RC*
1 XTAL

Reserved (Must be 0)

* Default setting after RESET

Figure 33. Watchdog Timer Mode Register Write Only

PS022901-0508 Electrical Characteristics
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R240

D7| D6 |D5| D4 | D3| D2| D1 | DO

Reserved (Must be 0)

Figure 40. Reserved

R241 Timer

D7| D6 |D5| D4 | D3| D2| D1 D0|

0 No Function
1Load TO

0 Disable T0 Count
1 Enable T0 Count

0 No Function
1 Load T1

0 Disable T1 Count
1 Enable T1 Count

TIN Modes

00 External Clock Input

01 Gate Input

10 Trigger Input
(Non-retriggerable)

11 Trigger Input
(Retriggerable)

TOUT Modes

00 Not Used

01 TO Out

10 T1 Out

11 Internal Clock Out

Default After Reset = 00h

Figure 41. Timer Mode Register (F1,: Read/Write)
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Invalid Value

(When Written)
(Range 1-258 Decimal
01-00 HEX)

T, Current Value

(When READ)

Figure 42. Counter/Timer 1 Register (F2, : Read/Write)

R242 T1

D7| D6 |D5| D4 | D3| D2| D1 | DO
R243 PRE"1
D7| D6 |D5| D4 | D3| D2| D1 | DO

|— Count Mode

*Default After Reset

0 =T, Single Pass

1 =T, Modulo N

Clock Source

1=T, Internal

0 =T, External Timing Input
(T,y) Mode

Prescaler Modulo
(Range: 1-64 Decimal
01-00 HEX)

Figure 43. Prescaler 1 Register (F3, : Write Only)

R244 TO

D7

D6

D5

D4

D3

D2

D1

DO

PS022901-0508

T, Initial Value
(When Written)
(Range: 1-256 Decimal
01-00 HEX)

T, Current Value
(When Read)

Figure 44. Counter/Timer 0 Register (F4,: Read/Write)
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Ordering Information

PS022901-0508

Table 24.0rdering Information

CMOS z8® OTP Microcontrollers

Product Specification

Product Speed (MHz) Package Type Pin Count
Z86E3312PSC 12 PDIP 28
Z86E3312SCC 12 SOIC 28
Z86E3312PSC 12 PLCC 28
Z86E3412PEC 12 PDIP 28
Z86E3412PSC 12 PDIP 28
Z86E3412SSC 12 SOIC 28
Z86E3412VSC 12 PLCC 28
Z86E4312FSC 12 LQFP 44
Z86E4312PSC 12 PDIP 40
Z86E4312VSC 12 PLCC 44
Z86E4412FSC 12 LQFP 44
Z86E4412PEC 12 PDIP 40
Z86E4412PSC 12 PDIP 40
Z86E4412VSC 12 PLCC 44
Z8673312PSC 12 PDIP 28
Z8673312SSC 12 SOIC 28
Z8673312VSC 12 PLCC 28
Z8674312FSC 12 LQFP 44
Z8674312PSC 12 PDIP 40
78674312VSC 12 PLCC 44
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