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Revision History

Version Date Description Modified Page
1.0 2016/2/25 | Formal release. -
Adjust LVD option from 2.3v/2.4v to 2.2v/2.3v. 3, 4.
1.1 2016/8/25
Add note: PC0~2 of SOP16 package must be connected. 5
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o IEAtAEHAICode BRI REM - (ZSecurity-Bit #EEET/E » B FHR A <)
o RALLMEIERIAE - LUREHEFAERIEAREK -
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1. GENERAL DESCRIPTION

The NY9QUPG64A is a powerful 4-bit MCU with remote controller. It's embedded EPROM architecture, and the
OTP (One Time Programmable) IC is designed to support NY9UxxxB MaskROM products. It has 16 I/O ports
and supports T-type key matrix. One large sink current IR port can fulfill transmitting and receiving function
without any bipolar transistor. The RISC MCU architecture is very easy to use, and various applications can be
easily implemented. There are 38 instructions, and most of them are executed in single cycle. Furthermore, it

provides the HALT mode (sleep mode) to extend battery life.

2. FEATURES

e Operating voltage range: 2.0V to 3.6V.

e 4-bit RISC type micro-controller with 38 instructions.

® 64Kx10-bit program ROM.

o 448x4-bit RAM, indirect RAM addressing mode is supported.

e 1MHz or 2MHz instruction frequency.

e HALT mode to save power, standby current <1luA @3V, battery-off current <0.1uA @1.3V.

e Precisely embedded oscillator with build-in resistor, +/- 1.5% deviation in 2.0V~3.6V and -20°C~+70°C.

e Low voltage reset (LVR=1.8V), watch-dog reset and I/O port reset are all supported to protect the system.
e 2.2V or 2.3V LVD flag for low battery detection.

e One entrance for interrupt operation with an independent stack, multiple interrupt sources.

e 16 flexible 1/Os.
- 12 1/0s of PAx, PBx and PCx with optional function: initial output high, initial output low, bi-direction 1/0
with pull-high, bi-direction 1/O without pull-high, initial pull-high input or initial floating input. (Mask option)
- 4 1/Os of PDx with register control function: bi-direction 1/0 or GPIO. (Register option)

o M-type, T-type or mixed type key wakeup supported.

e Infrared port provides TX and RX application, optioned with large current IR carrier output for TX.

e 12-bit readable timer with selectable timer clock source for IR TX carrier frequency and RX learning counter.
e A unique fast writing mode is provided to speed up OTP writing time.

e A special ICP (In Circuit Programming) writing function is supported for user to fabricate PCBA in advance.
e Programmable code protection is provided. (When the Security-Bit is burnt down, data can’t be read.)

e Various shipping type for different application requirement.
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3. BLOCK DIAGRAM

VDD GMND
=] cr
LVD Contral
Vep o EPROM —
4 o PA
[ 4o FPB
— |10 Control 4
4-bit MCU o PC
] 4 o PD
RAM
I TX
Timer — R o IR
Clock WOT RX
Generator Control
4. PAD DESCRIPTION
Pad Name | ATTR. Description
Vpp Power | Positive high power for programming.
VDD Power | Positive power.
GND Power | Negative power.
IR 1/0 Infrared port (TX & RX)
PAQO/SDA 1/0 Bit O for Port A, or serial data input at programming mode.
PA1/SCL 1/0 Bit 1 for Port A, or serial clock input at programming mode.
PA2/Mode 1/0 Bit 2 for Port A, or select programming mode.
PA3/Vpp 1/0 Bit 3 for Port A, or positive high power for programming.
PBO~3 I/O Bit 0~3 for Port B.
Bit 0~3 for Port C.
PCO0~3 I/O _ . :
(PC0O~2 must be set as high or low to avoid leakage current in SOP16 package.)
PDO0~3 I/O Bit 0~3 for Port D.
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5. MEMORY ORGANIZATION

The NY9UPG64A has 64K words ROM, 448 nibbles of RAM and 21 nibbles of dedicated system control register.
The registers are divided into 14 nibbles of system registers and 7 nibbles of memory registers. Besides, there
are several registers without address allocation, and they can only be accessed by the special instructions such

as clock source register (TCS) and timer register (TM).

5.1 ROM

A program data single ROM is provided and its structure is shown below. The reserved region contains
system information and can’t be utilized by users. The program page is limited by the unconditional branch
instruction: JMP and CALL. Because it can only handle 14-bit length address of ROM, the program page

size is 16K words.

Address ROM
$0000
Reset Vector
$0010
Interrupt Vector
$0020
Reserved
$0400
Program & Data Space
Program Page O
$3FFF
$4000
Program & Data Space
Program Page 1~3
$FFFF
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5.2 RAM

NY9UPG64A provides 8 pages, and each page of RAM contains 56 nibbles. The page number (PG) register

of RAM is defined by system register $0 for NY9U series, and its initial value is 0. Because the memory

space is shared with the memory registers (address=0x00~0x07), the address for RAM is 0x08~0x3F.

$00

$08

$40

$48

$80

$88

$CO

$C8

$FF

6. INTERNAL OSCILLATOR

M Registers

56 nibbles Mem
Page 0

M Registers

56 nibbles Mem
Page 1

M Registers

56 nibbles Mem
Page 2

M Registers

56 nibbles Mem
Page 3

$100

$108

$140

$148

$180

$188

$1C0

$1C8

$1FF

M Registers

56 nibbles Mem
Page 4

M Registers

56 nibbles Mem
Page 5

M Registers

56 nibbles Mem
Page 6

M Registers

56 nibbles Mem
Page 7

The system clock is 1IMHz or 2MHz which is fast enough for most of applications. The clock generator is a Ring

oscillator, and users can only select the internal resistor oscillation (INT-R). The INT-R oscillator accuracy is up
to £ 0.5%, and the deviation is + 1.5% in the full range of 2.0V~3.6V VDD and -20°C~+70°C temperature.

7. SYSTEM RESET

7.1 System Power-On & Power-Down

After Power-on, the power-on reset initialization will automatically be set out. The system takes 16ms to

leave from the reset initialization procedure, and enters the normal operation and the program counter (PC)

will start at the reset vector to execute the desired program.

7.1 LVR & LVD

When the system enters the normal operation, the power voltage must be kept in an effective working

range. If the voltage is lower than the effective working voltage range, the system will work improperly.

Ver 1.1 2016/8/25
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To prevent the system crash, NY9U series supplies Low Voltage Reset (LVR) detectors. Once the LVR
detector detects a harmful low voltage supply, it will cause a low voltage reset. The so-called “low voltage
reset” point of the NY9QU series IC is about 1.8V. The Low Voltage Detection (LVD) is an advanced
detection of supply voltage. The LVD flag is read only and will be set to “0” if the supply voltage is lower

than V\yp; otherwise, set to “1”.

7.1 WDT
To recover from program malfunction, the NY9U series IC supports an embedded watch-dog timer reset.
The WDTR function always works with the program executing. Users have to clear the WDT periodically to
prevent from timing up with a reset generation. Typically, the minimum time-up period of the WDT is about

0.45s. Users can move a OxE value to the INT system register to clear WDT.

8. 1/0 PORTS

There are 16 I/O ports, designated as PAx through PDx, and x=0~3. PAx, PBx, PCx ports can be configured by
option code and /O register, but the option code is fixed, and users can set I/O functions by 1/O registers. The
I/0 ports PAX, PBx, PCx can be configured as six statuses, initial output high, initial output low, 1/0O (bi-direction)
with pull-high, 1/0 (bi-direction) without pull-high, initial pull-high input or initial floating input by option. And

when the chip is running, the status can be changed by I/O register control.

The table below shows the relation between them. (PX means PA, PB, PC register)

Category Option PX register write 1 PX register write O
initial output high output high output low
initial output low output high output low
(XEQC' /0 with pull-high input with pull-high output low
x=0~3) I/0 without pull-high (open drain) Input floating output low
initial pull-high input input with pull-high input floating
initial floating input input with pull-high input floating

Note: The PX0 & PX1 options have to be same, and the PX2 & PX3 options have to be same too.

The PD is different with PA, PB and PC, and it’ can’t be optional. The status of PD is I/O with pull-high initially,
and the PD can be controlled more flexible by three registers (PD, PDDIR and PDATT) of system registers.

The pull-high resistor of all the I/O ports is about 125KQ @3V for key matrix function usually.

9. IR TX/RX

The NY9U series provides an independent pin (IR) for infrared transmit/receiver block, which is used to send or
receive infrared signal. For the function of transmitter, users can set a variety of IR carrier frequency by the

given clock source (TCS), DTHN, DTLN and the given value of 12-bit IR timer register (TM). As for the detailed
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calculation of IR carrier frequency and applications, IR control register. For the receiver, the external BJT is no

longer needed. Users can utilize the RXFF and RXRF interrupt mechanism through register TMC or read

received data directly through IRRX[0] to apply for the desired program.

10. POWER SAVING MODE
The relationship between power saving mode, reset & normal mode is shown below.

Power on

—— Reset Event Rel >

Reset €« Resettven—— Normal
Y\L e oov/)
[/Q / s\ee
Halt

10.1 Halt Mode
The system enters the halt mode if the HALT command executed. The halt mode is also known as the
sleep mode. As implied by the name, the IC falls asleep and the system clock is completely turned off, so

all the IC functions are halted and it minimizes the power consumption.

The only way to wake-up the sleeping system is an input port wake-up. The IC keeps monitoring the input
pads during the halt mode. If the input status of any input pad changes to low, the system will be woken-
up. Then the succeeding instructions after the HALT instruction will be executed after the wake-up stable
time (about 60us). So before executing the HALT instruction, users have to keep in mind that the input port

status is high.

If the IC is waked-up from the halt mode by the occurrence of LVR, it goes into the reset procedure.

10.2 T-type Scan Mode
In T-type scanning application, each port (PA~PD) can be selected as scan key independently by option
PXx (X=A~D, x=0~3). It works as input with pull-high resistor and output fixed frequency low pulse in halt

mode. Any of the keys touch would cause system wake-up.

Meanwhile, the frequency of key scan can be adjusted by option codes, such as about 15.625Hz, 31.25Hz,
62.5Hz and 125Hz.

10.3 Battery Off
If the battery is off from IC, IC goes into ultra-low power consuming mode. And the status makes internal

SRAM keep its data for over two hours until the new battery is on, with external 47uF capacitor.
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11. ELECTRICAL CHARACTERISTICS

11.1 Absolute Maximum Rating

Symbol Parameter Rated Value Unit
VDD - VsSs | Supply voltage -0.3~+4.0 \%
Vin Input voltage Vss-0.3V ~ VbD+0.3 V
Top Operating Temperature -20~ +70 °C
Tst Storage Temperature -40 ~ +85 °C
11.2 DC Characteristics (Vop=3.0V, Ta=25°C, unless otherwise specified)
Symbol Parameter Min. Typ. Max. Unit Condition
VDD Operating voltage 2.0 3 3.6 \% 1 MHz & 2MHz
Isg Halt mode 1 uA Sleep, no load
Iscan Supply Scan mode 2 uA T-type key scan
current 2.0 mA 1MHz, no load
lop Operating mode
2.5 mA 2MHz, no load
Vin Input high level 0.7*VDD
A Input low level 0.5*VDD
| nternal 125K0 pulkhigh) 24 uA Vie=0v
lon Output high current -9 mA Von=2.0V
loL Output low current 18 mA VoL =1.0V
lir IR sink current 350 mA Vir=1.5V
Dcap IR capture distance 15 cm

11.3 Voltage vs. Frequency

Voltage vs Freq. Deviation (38KHz@3V)

15%

1.0% F
c
o 05% f
kS ’\,
> 0.0% ; —— O,
a] 116 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2 3.4 3.6 3.8 410
o -05% F
e
“ol10% f

-1.5% *

Voltage (V)
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12. APPLICATION

(1) M-type Key Scan Keyboard (Matrix)

VDD
PAD
PA1
PAZ
PA3
PBO
PB1
PB2
FEZ2 IR 4H—<r
PCO
PC1
PC2 -
PC3
PDO : :
FD1 for|
ez | Rl
PO3

GND

(2) T-type Key Scan Keyboard (T-Scan)

VDD
PAD
Pad
Paz
Pa3
PEO
FE1
FEBZ
PB3 IR 4H—u
FCO
FCi
FC2
FC2 PRV
PDO : :
PO e i
oz | R
PD2

GMND
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13. DIE PAD DIAGRAM

EPROM
1 |Pco
VDD | 19
2 |Pci
3 |poo FAD PA1 PAZ PA3 Rr| 12
FEO PB1 PB2 PB3 PDO PD1 PD2 PD3 (SDA /SCL Mode Vep GHD
4 |Pc3 | 5 g || 7| 8 || @ (|10 1] 12]] 2] 14]| 15 | (| 17
14. PACKAGE PIN ASSIGNMENT
16-pin SOP (150mil) 24-pin SSOP (150mil)
O O -
voo | 1 E'H voD | 1 24| IR
NG |2 23| GND
— 5] ono 2]
NG E g PARMNV DD
PAZ/Mode E E FB2
NG E 21| PAZ/Mode
a1/5CL | 4 13| PEZ
PA1SCL :| < FEZ | 5 20| PAt/SCL
FADJSDA | B E FE1 FBZ | © E PAD/SDA
FO2 | & E FEO FB1 | 7 E PO3
g 17| PDZ
oz [7 9] e PB0 7] P2
we [ 8] 18| PDA
FO1 |8 g5 | PDO
FCO E 15| PDO
NY9QUP64AS16 FC1 E E NG
NYOUP64AU24
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15. PACKAGE DIMENSION
15.1 16-Pin Plastic SOP (150 mil)
A INCHES MILLIMETERS
6 3k I'-.-1IN|TYP|I'-.-1A}{ I'-.-1IN|TYP|I'-.-1A}{
A B A 0236 BSC 6.00 BSC
1 8 ! B 0.154 BSC 3.90 BSC
I H | C u.n12| - |n.nzn 0.31 | - | 051
b(';' c 0.390 BSC 9.90 BSC
D |oo6s| - |ooeo|164| - | 175
e C o . E 0.050 BSC 127 BSC
D‘ {: _______ \ o E— S F lo.004] - [0010|010| - | 025
IS - - L T
Yo a G |0.016| - |o0.0s50|040]| - | 127
E F H ooo4| - [oo1o0flo10| - [o2s
Note: For 16-pin SOP, 50 units per tube. af - - & - - &
15.2 24-Pin Plastic 0.635-SSOP (150 mil, Lead pitch 0.635mm)
INIRININININININININIE] i ] INCHES MILLIMETERS
ot MiN | TR | M | mine | TR | max
- \ W T A loo4s| - |oos1|125| - | 155
aA1loooz| - |oo1o|loos| - |02
LIUJUJLILILILIéJLIUULI B (ooos| - [oo12|o49| - | 031
<] _
= . H g ¢ |o.006| - |0.010|015| - |o025
D 0237 - |0344|855| - |8&87s5
_\ e 0.025 BSC 0635 BSC
Il__ o C#:F"“\ E o150 - |o41s7|380| - | 400
<T [
HHRHHEH ) ) H|0.224| - |0248]570| - |6.30
_,a—/—'b_\:’_ — | L |o012| - |0035/030| - | 080
— glo | - | 70| - | 7
Note: For 24-pin SSOP, 50 units per tube.
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16. ORDERING INFORMATION

P/N Shipping Type Remarks
NY9UPG64A Die Empty ROM data
NYOUPB4A -Xxxxx Die Programmed ROM data
NY9QUPB4AW-xxxx * Wafer Programmed ROM data
NY9UP64AS16 SOP-16 Width 150 mil
NY9UP64AU24 0.635-SSOP-24 Width 150 mil, Pin Pitch 0.635mm

*1 “xxxx": Code number

14
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