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16G-BIT ROM TYPE GAME CARD MEMORY

1. FEATURES

Voltage Supply
-VCC :3.1V
-VCCIO : 1.8V
* Organization
- 2048M x 8bit
* Read Operation
- Page Size: 512 Byte
- Read Cycle Time: 38ns (Min.)
* Current
- Read: 115mA
- Standby: 300uA
* Command/Address/Data Multiplexed Port
» Security Embedded
» Power On Reset Function
« Package: TSOP(I) 48L

2. GENERAL DESCRIPTION

The MX23J16GLO is a 16Gbit factory pre-programmed XtraROM with 3.1V and |O 1.8V.

It is a bidirectional device, which utilizes the 8 bit multiplexed I/O bus for command, address, and data inputs/
outputs.

Simple design structure makes the cost of the device competitive over the other types of code-storage memory
IC.

P/N:PM2310-B REV. 1.2(B), APR. 22, 2016
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3. PIN CONFIGURATIONS

48 TSOP(I)
DNU ] 1 48 |1 DNU
DNU ] 2 Q 47 [—1 DNU
TST1 ] 3 46 [ DNU
CEB [] 4 45 [ DNU
DNU | 5 44 [ DNU
DNU | 6 43 [ DNU
GND ] 7 42 [ DNU
vCC [ 8 41 [ DNU
PTST ] 9 40 [ DNU
I00(R/B) | 10 39 [ DNU
101(Waity T 11 38 [J DNU
102 ] 12 37 [ DNU
103 ] 13 36 |1 DNU
GND ] 14 35 [ DNU
VCCIO [ 15 34 |1 DNU
104 ] 16 33 [ 1 DNU
105 17 32 [ DNU
106 | 18 31 [ DNU
107 - 19 30 [—1 DNU
CLK { 20 29 [ DNU
RESB [ 21 28 [ 1 DNU
vcc [ 22 27 [ DNU
DNU [ 23 26 [ DNU
GND [ 24 25 [ DNU
4. PIN DESCRIPTION
SYMBOL TYPE DESCRIPTION
Chip Enable Signal
CEB I 0 : Enable
1 : Disable
100 I/O Command/Address/Data/ReadyBusy Multiplexed 1/O Port
101 I/O Command/Address/Data/Wait Multiplexed 1/O Port
102~107 I/O Command/Address/Data Multiplexed I/O Port
CLK I Clock Signal
Reset Signal
RESB I 0 : Device Reset
TST1 I Test Pin (Note 1)
PTST I Test Pin (Note 1)
VCC I Power (3.1V, for Internal Core)
VCCIO I Power (1.8V, for 1/0)
GND I Ground
DNU - Non Connection (Note 1)

Note 1: TST1, PTST and DNU pins can be connected to GND, VCC or Open.

P/N:PM2310-B
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5. BLOCK DIAGRAM

100 <«
01 <« |z Cypher < < . Sense Amplifier

(0] i i 8
102 —> :% 8 Circuit 7y
03 <3 2 | T

5
104 <« 3 A
105 <« 5

g ¢ |, [command] | Command ) »—  Y-Selector
06 <« = % | | Register [ g | Sequencer 7 |Bridge 'y
107 €« y

dir
38
om® alsla
7> § 7| Memory Cell Array
. X
CEB O—ng ,/ >
clk O—»Eal 2 :
A

vee o—s Security Circuit
VCCIOO—>( & 8

(@]
RESB O—>{€

Figure 1. Block Diagram
P/N:PM2310-B REV. 1.2(B), APR. 22, 2016



M=EIG

MACRONIX
INTERNATIONAL CoO., LTD.

MX23J16GLO

6. CARD STATUS DEFINITION

Table 1. Card Status

DESCRIPTION
CRC Error Flag
bit0 0: No Error
1: Error
bit1 0
Fatal Error Flag
bit2 0: No Error
1: Error
bit3 0
bit4-7 Oh

P/N:PM2310-B
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7. ID DEFINITION
Table 2. RD_ID1/t1RD_ID1

ID1 VALUES DESCRIPTION
ID1_0 C2h Maker Code
ID1_1 F8h Memory Size
ID1_2 00h Option1
ID1_3 01h (Note1) Memory Type

Note1: bit7 Reserved =0
bit6 Reserved =0
bit5 0: tRB_5 < 100us

1: tRB_5 > 100us
bit4 Reserved =0
bit3 0: ROM Type

1: RIW Type
bit2 Reserved =0
bit[1:0] 00: Reserved

01: T1

10: T2

11: Reserved

Note2: tRB_5 means tRB_N5 and tRB_S5.

Table 3. RD_ID2/t1RD_ID2

ID2 VALUES DESCRIPTION
ID2_0 02h Option1
ID2_1 00h Option2
ID2_2 00h Option3
ID2_3 00h Option4
Table 4. RD_ID3/t1RD_ID3
ID3 VALUES DESCRIPTION
ID3_0 00h Option1
ID3_1 00h Option2
ID3_2 00h Option3
ID3_3 00h Option4
P/N:PM2310-B REV. 1.2(B), APR. 22, 2016
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8. RES DEFINITION
Table 5. RD_SELF_REFRESH

RES VALUES DESCRIPTION
RESO0 00h Response1
RES1 00h Response?2
RES2 00h Response3
RES3 00h Response4

Table 6. RD_REFRESH_STATUS

RES VALUES DESCRIPTION
RESO0 FFh Response1
RES1 00h Response2
RES2 00h Response3d
RES3 00h Response4

P/N:PM2310-B
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9. ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL RATINGS
Power Supply Voltage1 Ve -0.5Vto 4.6V
Power Supply Voltage2 Vecio -0.5V to 2.5V
Input Voltage Vi -0.3V to Vg0 +0.3V (Note1)
Output Voltage Vour -0.3V to Vg0 +0.3V (Note1)
Ambient Operating Temperature Torr 0°Cto 60°C
Storage Temperature Tsra -25°C to 85°C

Note1:

Minimum DC voltage on input or I/O pins is -0.3V. During voltage transitions, inputs may undershoot GND to

-1.3V for periods of up to 20ns.

Maximum DC voltage on input or I/O pins is V¢ +0.3V. During voltage transitions, inputs may overshoot V¢

to Vg0 2.0V for periods of up to 20ns.

10. RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL MIN. TYP. MAX. UNIT
Operating Temperature Ta 0 25 60 °C
Power Supply Voltage Vee 2.8 3.1 3.4 V
10 Power Supply Voltage Veeo 1.62 1.8 1.98 V

P/N:PM2310-B
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11. DC CHARACTERISTICS

Table 7. DC Characteristics (T, = 0~60°C, V.. = 2.8~3.4V, V¢ 0 = 1.62~1.98V)

PARAMETER SYMBOL TEST CONDITIONS MIN. MAX. UNIT
Input High Voltage Vi - 0.75* Vool Veco 1 0.3V
Input Low Voltage Vi - -0.3 0.3*Veeo |V
Schmitt Trigger Input (L to H) ) ) .
(CLK, CEB) Vie 0.7 *Veao |V
Schmitt Trigger Input (H to L) ) . )
(CLK, CEB) Ve 0.3 Veaio v
Schmitt Trigger Hysteresis ) i
Voltage (CLK, CEB) (delta)V, 0.15 v
Output High Voltage Vou loy = -400uA 0.85* Vecpo - \
Output Low Voltage VoL lo. = 1.6mA - 01*Veeo |V
Operating Current 1 lec tWC=40ns - 115 mA
Operating Current 2 lccio tWC=40ns - 20 mA
CEB= V¢ - 0.2V, T,=25°C - 180 uA
Standby Current 1-1 lec ste1 |10=Veei0- 0.2V or 0.2V,
CLK= Vg - 0.2V T,=60°C - 300 uA
CEB= V¢ - 0.2V, T,=25°C - 30 uA
Standby Current 1-2 lccio_ste1 |10=Veeio - 0.2V or 0.2V,
CLK= VCClO - 02V TA=60°C = 50 UA
CEB= V¢ - 0.2V, T,=25°C - 180 uA
Standby Current 2-1 lec stB2 |[10=Veei0 - 0.2V 0r 0.2V,
tWC=40ns (Duty 50%) T,=60°C - 300 uA
CEB= V¢ - 0.2V, T,=25°C - 30 uA
Standby Current 2-2 lecio stez |10=Vecio - 0.2V 0or 0.2V,
tWC=40ns (Duty 50%) T,=60°C - 50 uA
Input Leakage Current I Viy =0 to V¢gio (Max) - 10 uA
Output Leakage Current lo Vour = 0 to Vg0 (Max) - 10 uA

Note1: only happen during the 1st page read of boundary, other pages will not.

P/N:PM2310-B
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Figure 2. Standby Current (ISTB1)
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Figure 3. Standby Current (ISTB2)
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12. CAPACITANCE
Table 8. Capacitance (T, = 0~60°C,V¢ = 2.8~3.4V, V0 = 1.62~1.98V, f = 1.0MHz)

PARAMETER SYMBOL TEST CONDITIONS MIN. MAX. UNIT
Output Capacitance Cour Vour = 0V - 10 pF
Input Capacitance Cn Viy =0V - 10 pF

13. AC CHARACTERISTICS

Table 9. AC TEST CONDITION

PARAMETER TEST CONDITIONS
Input Pulse Level Vecio ¥ 0.1 10 Vg * 0.9
Input Rise and Fall Times 3ns
Input Timing Levels (CLK) Veeo * 0.5
Input Timing Levels (CEB, 10, RESB) Veeo ¥ 0.310 Vggo * 0.7
Output Timing Levels 0.45V to Vg0 -0.45V
Output Load 30pF

Note1: V¢eo =1.62V-1.98V

P/N:PM2310-B REV. 1.2(B), APR. 22, 2016
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Table 10. AC Characteristics (25MHz, T, = 0~60°C, V. = 2.8~3.4V, V¢, = 1.62~1.98V)

PARAMETER SYMBOL MIN. TYP. MAX. UNIT
CLK Cycle Time twC 38 40 - ns
CLK High Pulse Width tWH 18 20 - ns
CLK Low Pulse Width tWL 18 20 - ns
CEB Setup Time tCS 120 - - ns
CEB Hold Time tCH 165 - - ns
CEB High Pulse Width tCEPH 300 - - ns
Data Setup Time tDS 15 - - ns
Data Hold Time tDH 4 - - ns
Data Valid Time tDVv 0 - - ns
CLK Access Time (Note3) tREA 0 - 27 ns
RD_ID1 tRB_N1 2 cycle
RD_ID2 tRB_N2 2 cycle
RD_ID3 tRB_N3 2 cycle
CHG_INIT tRB_N4 2 cycle
RD_PAGE tRB_N5 - | - | 100 us
RD_SELF_REFRESH tRB_NG6 2 cycle
RD_REFRESH_STATUS tRB_N7 2 cycle
iRD_INIT tRB_I1 - | - | 200 us
Ready/Busy1 iSET_INIT1 tRB_I2 314 cycle
iISET_GEN_RAND tRB_I3 - | - | 50 us
iSET_INIT2 tRB_14 314 cycle
t1RD_ID1 tRB_S1 18 - 24 cycle
t1RD_ID2 tRB_S2 18 - 24 cycle
t1RD_ID3 tRB_S3 18 - 24 cycle
t1RD_UID tRB_S4 - - 100 us
t1RD_PAGE tRB_S5 - - 100 us
t1RD_REFRESH tRB_S6 26 cycle
t1RD_SET_KEY tRB_S7 314 cycle
RD_PAGE tRB2_N1 2 cycle - 40 us
Ready/Busy2 I RD_PAGE tRB2_S1 | 2 cycle ; 40 us
CEB High to Output Hi-Z Time (Note1) tCHZ - - 30 ns
Output to Hi-Z Time (Note1) tDHZ - - 38 ns
Latency1 tHZ1 2 cycle
Latency2 tHZ2 1 cycle
Latency3 tHZ3 1 cycle
Active to Standby Time (Note1) tAST - - 300 ns

Note1: This spec is guaranteed with design specification, not tested.
Note2: tRB_* and tRB2_* are based on Wait=0cycle.
Note3: Data always starts to output after CLK rising edge.

P/N:PM2310-B REV. 1.2(B), APR. 22, 2016
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Table 11. AC Characteristics for RESB Timing (T, = 0~60°C, V. = 2.8~3.4V, V¢0 = 1.62~1.98V)

PARAMETER SYMBOL MIN. TYP. MAX. UNIT
RESB Non-Active Time tRNA 9 - - us
RESB Low Time 1 tRES1 100 - - us
RESB High Time 1 tRH1 250 - - ms
RESB Setup Time tRS 100 - - ns
RESB Low Time 2 tRES2 1 - - us
RESB High Time 2 tRH2 250 - - ms
1.5V T
VCC .
VCCIO ____4/[ o
CEB \\
T tRNA tRES1 tRH1 T
RESB o
10[7:0] ‘ T2 { o
o/ /L

Figure 4. RESB Timing Waveform (Case1)

Note 1: During "RESB=L", I07~100 is Hi-Z.
Note 2: RESB from low to high will triggered POR function during tRH1.

P/N:PM2310-B REV. 1.2(B), APR. 22, 2016
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Figure 5. RESB Timing Waveform (Case 2)
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2 e
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Figure 6. Command Input and Data Output Timing Waveform (Read, 25MHz)
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Figure 7. Ready/Busy Timing Waveform (Read, 25MHz)
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Figure 8. Standby Mode Timing Waveform
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14. POWER SUPPLY DECOUPLING

In order to reduce power noise, please connect 0.1uF ceramic capacitor between power (VCC and VCCIO) and
ground.

P/N:PM2310-B REV. 1.2(B), APR. 22, 2016
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15. PACKAGE INFORMATION

Doc. Title: Package Outline for TSOP(I) 48L (12X20mm)NORMAL FORM

1 — — 48
—]  —
—] Q  —
—]  —
—]  —
—]  —
— =
—]  —
—]  —
—]  —
—]  —
—] — E
—] —
—] —
—] —
—] —
—] —
—] —
—] —
—] —
—] —
—] —
24 — — 25
D1
D ‘
TN
[ R
g )
1 e
—N
CJ N "A"
g 2
1 GAUGE PLANE
3 \ | SEATING PLANE
A1 oL -
DETAIL"A" = (L1)—=
0.10
Dimensions (inch dimensions are derived from the original mm dimensions)
SYMBOL
A A1 A2 b c D D1 E e L L1 (<]
UNIT
Min. | — 0.05 | 0.95 0.17 0.10 | 19.80 | 18.30 | 11.90 0.50 0.70 0°
mm |[Nom. - 0.10 | 1.00 0.20 0.13 | 20.00 | 18.40 | 12.00 | 0.50 0.60 0.80 5°
Max. | 1.20 0.15 | 1.05 0.27 0.21 20.20 | 18.50 | 12.10 0.70 0.90 8°
Min. | — 0.002 | 0.037 | 0.007 | 0.004 | 0.780 | 0.720 | 0.469 0.020 | 0.028 0°
Inch |Nom.| - 0.004 | 0.039 | 0.008 | 0.005 | 0.787 | 0.724 | 0.472 | 0.020 | 0.024 | 0.031 5°
Max. [ 0.047 | 0.006 | 0.041 | 0.011 | 0.008 | 0.795 | 0.728 | 0.476 0.028 | 0.035 8°
Reference
Dwg. . Revisi
wg. No evision TEDEC EIAT
6110-1607 10 MO-142
P/N:PM2310-B REV. 1.2(B), APR. 22, 2016
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Except for customized products which have been expressly identified in the applicable agreement, Macronix's
products are designed, developed, and/or manufactured for ordinary business, industrial, personal, and/or
household applications only, and not for use in any applications which may, directly or indirectly, cause death,
personal injury, or severe property damages. In the event Macronix products are used in contradicted to their
target usage above, the buyer shall take any and all actions to ensure said Macronix's product qualified for its
actual use in accordance with the applicable laws and regulations; and Macronix as well as it's suppliers and/or
distributors shall be released from any and all liability arisen therefrom.

Copyright© Macronix International Co., Ltd. 2016. All rights reserved, including the trademarks and tradename
thereof, such as Macronix, MXIC, MXIC Logo, MX Logo, Integrated Solutions Provider, NBit, Nbit, NBiit, Mac-
ronix NBit, eLiteFlash, HybridNVM, HybridFlash, XtraROM, Phines, KH Logo, BE-SONOS, KSMC, Kingtech,
MXSMIO, Macronix VEE, Macronix MAP, Rich Audio, Rich Book, Rich TV, and FitCAM. The names and brands
of third party referred thereto (if any) are for identification purposes only.

For the contact and order information, please visit Macronix’s Web site at: http://www.macronix.com

MACRONIX INTERNATIONAL CO., LTD. reserves the right to change product and specifications without notice.
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