
 
 

                          H7A14G24G6IX 

4G-BIT 3.3V 
PARALLEL SLC-NAND FLASH 

 
Overview 

The H7A14G24G6IX is a single 3.3v 4Gbit NAND Electrically Erasable and Programmable Read-Only Memory  
(NAND E2PROM) organized as (4096 + 256) bytes × 64 pages × 2048 blocks. The device has two 4352-byte  
static registers which allow program and read data to be transferred between the register and the memory 
cell array in 4352-byte increments. The Erase operation is implemented in a single block unit 
(256 Kbytes + 16 Kbytes: 4352 bytes × 64 pages). 
 
The H7A14G24G6IX is a serial-type memory device which utilizes the I/O pins for both address and data 
input/output as well as for command inputs. The Erase and Program operations are automatically executed 
making the device most suitable for applications such as solid-state file storage, voice recording, image file 
memory for still cameras and other systems which require high-density non-volatile memory data storage. 
 

Device Features 
 Single Level per Cell (SLC) Technology 
 ECC requirement: 8bit/544Bytes 
 Power Supply Voltage 
- Voltage range: 2.7V ~ 3.6V 

 
 Organization 
- Page size: x8 (4096 + 256) bytes; 256- bytes spare area 
- Block size: x8 (256k + 16k) bytes 
- Plane size: 2048 Blocks per Plane or (256M + 16M) bytes 

 
 Modes 
- Read, Reset, Auto Page Program, Auto Block Erase, Status Read, Page Copy 
- Multi Page Program, Multi Block Erase, Multi Page Copy, Multi Page Read 

 
 Page Read / Program 
- Random access: 25 μs (Max) 
- Sequential access: 25 ns (Min) 
- Program time / Multiplane Program time: 300 μs (Typ) 

 
 Block Erase 
- Block Erase time: 3.5 ms (Typ) 

 
 Reliability 
- 10 Year Data retention (Typ) 
- Blocks zero are valid 
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                          H7A14G24G6IX 
Ordering Information 

 
Part No Density Package Grade 

H7A14G24G6IX 4G-bit (512Mx8) BGA24 6x8mm Industrial 

 

Pad Configuration 
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                          H7A14G24G6IX 
Pin Description (Simplified) 

 

NOTE: 
1. A 0.1 μF capacitor should be connected between the VCC Supply Voltage pin and the VSS Ground pin to 

decouple the current surges from the power supply. The PCB track widths must be sufficient to carry the 
currents required during program and erase operations. 

Block Diagram 
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                          H7A14G24G6IX 
Addressing  
 

 

 

 

 

 

 

 

 

 

 

Array Organization 
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                          H7A14G24G6IX 
Absolute Maximum Ratings 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Capacitance *(Ta = 25°C, f = 1 MHz) 
 
 
 
 
 
NOTE: 

1. This parameter is periodically sampled and is not tested for every device. 
 
 
Valid Blocks 
 
 
 
 
NOTE: 

1. The device occasionally contains unusable blocks.  
2. The first block (Block 0) is guaranteed to be a valid block at the time of shipment. 
3. The specification for the minimum number of valid blocks is applicable over lifetime. 
4. The number of valid blocks is on the basis of single plane operations, and this may be decreased with two plane 

operations. 
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                          H7A14G24G6IX 
Recommended DC Operating Conditions 
 
 
 
 
 
 
 
 
 
 
NOTE: 

1. −2 V (pulse width lower than 20 ns) 
 
 
DC Characteristics (Ta = -40 to 85℃, VCC = 2.7 to 3.6V ) 
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                          H7A14G24G6IX 
AC CHARACTERISTICS AND RECOMMENDED OPERATING 
 
(Ta = -40 to 85℃, VCC = 2.7 to 3.6V) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
NOTE: 

1. tCLS and tALS can not be shorter than tWP 
2. tCS should be longer than tWP + 8ns. 
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                          H7A14G24G6IX 
AC Test Conditions 
 
 
 
 
 
 
 
 
 
 
NOTE: 

1. Busy to ready time depends on the pull-up resistor tied to the RY/BY# pin. 
 
Programming and Erasing Characteristics 
 
(Ta = -40 to 85℃, VCC = 2.7 to 3.6V) 
 
 
 
 
 
 
 
 
 
 
 
 
NOTE: 

1. Refer to Application Note (12) toward the end of this document. 
2. tDCBSYW2 depends on the timing between internal programming time and data in time. 
 
Data Output 
 
When tREH is long, output buffers are disabled by /RE=High, and the hold time of data output depend on tRHOH 
(25ns MIN). On this condition, waveforms look like normal serial read mode. 
When tREH is short, output buffers are not disabled by /RE=High, and the hold time of data output depend on 
tRLOH (5ns MIN). On this condition, output buffers are disabled by the rising edge of CLE, ALE, /CE or falling edge 
of /WE, and waveforms look like Extended Data Output Mode. 
 
Mode Selection 
 
The operation modes such as Program, Erase, Read and Reset are controlled by command operations shown in 
Command Table. Address input, command input and data input/output are controlled by the CLE, ALE, /CE , /WE , 
/RE and /WP signals as shown below logic table. 
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                          H7A14G24G6IX 
Logic Table 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Command table (HEX) 
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                          H7A14G24G6IX 
Read mode operation states 
 
 
 
 
 
 
 
 
Device Operation 
 
Read Mode 
 
Read mode is set when the "00h" and “30h” commands are issued to the Command register. Between the two 
commands, a start address for the Read mode needs to be issued. After initial power on sequence, “00h” 
command is latched into the internal command register. Therefore read operation after power on sequence is 
executed by the setting of only five address cycles and “30h” command. Refer to the figures below for the 
sequence and the block diagram. 
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                          H7A14G24G6IX 
Random Column Address Change in Read Cycle 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Read Operation with Read Cache 
 
The device has a Read operation with Data Cache that enables the high speed read operation shown below. When 
the block address changes, this sequence has to be started from the beginning. 
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                          H7A14G24G6IX 
If the 31h command is issued to the device, the data content of the next page is transferred to the Page Buffer 
during serial data out from the Data Cache, and therefore the tR (Data transfer from memory cell to data register) 
will be reduced. 
 
1. Normal read. Data is transferred from Page N to Data Cache through Page Buffer. During this time period, the 

device outputs Busy state for tR max. 
 

2. After the Ready/Busy returns to Ready, 31h command is issued and data is transferred to Data Cache from 
Page Buffer again. This data transfer takes tDCBSYR1 max and the completion of this time period can be 
detected by Ready/Busy signal. 
 

3. Data of Page N + 1 is transferred to Page Buffer from cell while the data of Page N in Data cache can be read 
out by /RE clock simultaneously. 
 

4. The 31h command makes data of Page N + 1 transfer to Data Cache from Page Buffer after the completion of 
the transfer from cell to Page Buffer. The device outputs Busy state for tDCBSYR1 max. This Busy period 
depends on the combination of the internal data transfer time from cell to Page buffer and the serial data out 
time. 
 

5. Data of Page N + 2 is transferred to Page Buffer from cell while the data of Page N + 1 in Data cache can be 
read out by /RE clock simultaneously. 
 

6. The 3Fh command makes the data of Page N + 2 transfer to the Data Cache from the Page Buffer after the 
completion of the transfer from cell to Page Buffer. The device outputs Busy state for tDCBSYR1 max.. This 
Busy period depends on the combination of the internal data transfer time from cell to Page buffer and the 
serial data out time. 
 

7. Data of Page N + 2 in Data Cache can be read out, but since the 3Fh command does not transfer the data from 
the memory cell to Page Buffer, the device can accept new command input immediately after the completion 
of serial data out. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

HWA LING TECHNOLOGY                   12 / 41                            



 
 

                          H7A14G24G6IX 
Auto Page Program Operation 
 
The device carries out an Automatic Page Program operation when it receives a "10h" Program command after 
the address and data have been input. The sequence of command, address and data input is shown below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Random Column Address Change in Auto Page Program Operation 
 
The column address can be changed by the 85h command during the data input sequence of the Auto Page 
Program operation. 
Two address input cycles after the 85h command are recognized as a new column address for the data input. 
After the new data is input to the new column address, the 10h command initiates the actual data program into 
the selected page automatically. The Random Column Address Change operation can be repeated multiple times 
within the same page. 
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                          H7A14G24G6IX 
Auto Page Program Operation with Data Cache 
 
The device has an Auto Page Program with Data Cache operation enabling the high speed program operation 
shown below. When the block address changes this sequenced has to be started from the beginning 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Issuing the 15h command to the device after serial data input initiates the program operation with Data Cache 
1. Data for Page N is input to Data Cache. 
2. Data is transferred to the Page Buffer by the 15h command. During the transfer the Ready/Busy outputs Busy 
State (tDCBSYW2). 
3. Data is programmed to the selected page while the data for page N + 1 is input to the Data Cache. 
4. By the 15h command, the data in the Data Cache is transferred to the Page Buffer after the programming of 
page N is completed. The device output busy state from the 15h command until the Data Cache becomes empty. 
The duration of this period depends on timing between the internal programming of page N and serial data input 
for Page N + 1 (tDCBSYW2). 
5. Data for Page N + P is input to the Data Cache while the data of the Page N + P − 1 is being programmed. 
6. The programming with Data Cache is terminated by the 10h command. When the device becomes Ready, it 
shows that the internal programming of the Page N + P is completed. 
NOTE: Since the last page programming by the 10h command is initiated after the previous cache program, the 
tPROG during cache programming is given by the following; 
 
tPROG = tPROG for the last page + tPROG of the previous page − ( command input cycle + address input cycle + 
data input cycle time of the last page) 
 
Pass/fail status for each page programmed by the Auto Page Programming with Data Cache operation can be 
detected by the Status Read operation. 
. I/O1 : Pass/fail of the current page program operation. 
. I/O2 : Pass/fail of the previous page program operation. 
The Pass/Fail status on I/O1 and I/O2 are valid under the following conditions. 
. Status on I/O1: Page Buffer Ready/Busy is Ready State. 
The Page Buffer Ready/Busy is output on I/O6 by Status Read operation or RY / BY pin after the 10h command 
. Status on I/O2: Data Cache Read/Busy is Ready State. 
The Data Cache Ready/Busy is output on I/O7 by Status Read operation or RY / BY pin after the 15h command. 
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                          H7A14G24G6IX 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
If the Page Buffer Busy returns to Ready before the next 80h command input, and if Status Read is done during 
this Ready period, the Status Read provides pass/fail for Page 2 on I/O1 and pass/fail result for Page1 on I/O2 
 
 
Page Copy (2) 
By using Page Copy (2), data in a page can be copied to another page after the data has been read out. When the 
block address changes (increments) this sequenced has to be started from the beginning. 
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                          H7A14G24G6IX 
Page Copy (2) operation is as following. 
1. Data for Page N is transferred to the Data Cache. 
2. Data for Page N is read out. 
3. Copy Page address M is input and if the data needs to be changed, changed data is input. 
4. Data Cache for Page M is transferred to the Page Buffer. 
5. After the Ready state, Data for Page N + P1 is output from the Data Cache while the data of Page M is being 

programmed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
6. Copy Page address (M + R1) is input and if the data needs to be changed, changed data is input. 
7. After programming of page M is completed, Data Cache for Page M + R1 is transferred to the Page Buffer. 
8. By the 15h command, the data in the Page Buffer is programmed to Page M + R1. Data for Page N + P2 is 

transferred to the Data cache. 
9. The data in the Page Buffer is programmed to Page M + Rn − 1. Data for Page N + Pn is transferred to the Data 

Cache. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
10. Copy Page address (M + Rn) is input and if the data needs to be changed, changed data is input. 
11. By issuing the 10h command, the data in the Page Buffer is programmed to Page M + Rn. 
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                          H7A14G24G6IX 
(*1) Since the last page programming by the 10h command is initiated after the previous cache program, the 
tPROG here will be expected as the following, 
tPROG = tPROG of the last page + tPROG of the previous page − ( command input cycle + address input cycle + 
data output/input cycle time of the last page) 
 
Auto Block Erase 
 
The Auto Block Erase operation starts on the rising edge of WE# after the Erase Start command “D0h” which 
follows the Erase Setup command “60h”. This two-cycle process for Erase operations acts as an extra layer of 
protection from accidental erasure of data due to external noise. The device automatically executes the Erase and 
Verify operations. 
 
 
 
 
 
 
 
ID Read 
 
The device contains ID codes which can be used to identify the device type, the manufacturer, and features of the 
device. The ID codes can be read out under the following timing conditions: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Code table 
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                          H7A14G24G6IX 
3rdData 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4th Data 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5th Data 
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                          H7A14G24G6IX 
Status Read 
 
The device automatically implements the execution and verification of the Program and Erase operations. The 
Status Read function is used to monitor the Ready/Busy status of the device, determine the result (pass /fail) of a 
Program or Erase operation, and determine whether the device is in Protect mode. The device status is output via 
the I/O port using RE# after a “70h” command input. The Status Read can also be used during a Read operation to 
find out the Ready/Busy status. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The Pass/Fail status on I/O1 and I/O2 is only valid during a Program/Erase operation when the device is in the 
Ready state.  
 
Chip Status 1:  
During a Auto Page Program or Auto Block Erase operation this bit indicates the pass/fail result.  
During a Auto Page Programming with Data Cache operation, this bit shows the pass/fail results of the current 
page program operation, and therefore this bit is only valid when I/O6 shows the Ready state.  
 
Chip Status 2:  
This bit shows the pass/fail result of the previous page program operation during Auto Page Programming with 
Data Cache. This status is valid when I/O7 shows the Ready State.  
The status output on the I/O6 is the same as that of I/O7 if the command input just before the 70h is not 15h or 
31h. 
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                          H7A14G24G6IX 
An application example with multiple devices is shown in the figure below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
System Design Note: If the RY / BY# pin signals from multiple devices are wired together as shown in the diagram, 
the Status Read function can be used to determine the status of each individual device. 
 
Reset 
 
The Reset mode stops all operations. For example, in case of a Program or Erase operation, the internally 
generated voltage is discharged to 0 volt and the device enters the Wait state.  
Reset during a Cache Program/Page Copy may not just stop the most recent page program but it may also stop 
the previous program to a page depending on when the FF reset is input.  
The response to a “FFh” Reset command input during the various device operations is as follows: 
 
When a Reset (FFh) command is input during programming 
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                          H7A14G24G6IX 
When a Reset (FFh) command is input during erasing 
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                          H7A14G24G6IX 
Timing Diagrams 
 
Latch Timing Diagram for Command/Address/Data 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Command Input Cycle Timing Diagram 
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                          H7A14G24G6IX 
Address Input Cycle Timing Diagram 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Data Input Cycle Timing Diagram 
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                          H7A14G24G6IX 
Serial Read Cycle Timing Diagram 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Status Read Cycle Timing Diagram 
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                          H7A14G24G6IX 
Read Cycle Timing Diagram 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Read Cycle Timing Diagram: When Interrupted by /CE 
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                          H7A14G24G6IX 
Read Cycle with Data Cache Timing Diagram (1/2) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Read Cycle with Data Cache Timing Diagram (2/2) 
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                          H7A14G24G6IX 
Column Address Change in Read Cycle Timing Diagram (1/2) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Column Address Change in Read Cycle Timing Diagram (2/2) 
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Data Output Timing Diagram 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Auto-Program Operation Timing Diagram 
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                          H7A14G24G6IX 
Auto-Program Operation with Data Cache Timing Diagram (1/3) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Auto-Program Operation with Data Cache Timing Diagram (2/3) 
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                          H7A14G24G6IX 
Auto-Program Operation with Data Cache Timing Diagram (3/3) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(Note) Make sure to terminate the operation with 80h-10h- command sequence. If the operation is terminated by 80h-15h command 

sequence, monitor I/O 6 (Ready / Busy) by issuing Status Read command (70h) and make sure the previous page program operation is  

completed. If the page program operation is completed issue FFh reset before next operation. 
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                          H7A14G24G6IX 
Auto Block Erase Timing Diagram 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ID Read Operation Timing Diagram 
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                          H7A14G24G6IX 
Application Notes and Comments 
 
(1) Power-on/off sequence: 
The timing sequence shown in the figure below is necessary for the power-on/off sequence. 
The device internal initialization starts after the power supply reaches an appropriate level in the power on 
sequence. During the initialization the device Ready/Busy signal indicates the Busy state as shown in the figure 
below. In this time period, the acceptable commands are FFh or 70h. 
The WP signal is useful for protecting against data corruption at power-on/off. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(2)Power-on Reset The following sequence is necessary because some input signals may not be stable at power-on. 
 
 
 
 
 
 
(3) Prohibition of unspecified commands  
The operation commands are listed in Table 3. Input of a command other than those specified in Table 3 is 
prohibited. Stored data may be corrupted if an unknown command is entered during the command cycle.  
(4) Restriction of commands while in the Busy state  
During the Busy state, do not input any command except 70h(71h) and FFh.  
(5) Acceptable commands after Serial Input command “80h”  
Once the Serial Input command “80h” has been input, do not input any command other than the Column Address 
Change in Serial Data Input command “85h”, Auto Program command “10h”, Multi Page Program command “11h”, 
Auto Program with Data Cache Command “15h”, or the Reset command “FFh”. 
 
 
 
 
 
 
 
 
 
 
 

HWA LING TECHNOLOGY                   32 / 41                            



 
 

                          H7A14G24G6IX 
If a command other than “85h” , “10h” ,”11h”, “15h” or “FFh” is input, the Program operation is not performed 
and the device operation is set to the mode which the input command specifies. 
 
 
 
 
 
 
(6) Addressing for program operation  
Within a block, the pages must be programmed consecutively from the LSB (least significant bit) page of the block 
to MSB (most significant bit) page of the block. Random page address programming is prohibited. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(7) Status Read during a Read operation 
 
 
 
 
 
 
 
 
 
 
 
 
The device status can be read out by inputting the Status Read command “70h” in Read mode. Once the device 
has been set to Status Read mode by a “70h” command, the device will not return to Read mode unless the Read 
command “00h” is inputted during [A]. If the Read command “00h” is inputted during [A], Status Read mode is 
reset, and the device returns to Read mode. In this case, data output starts automatically from address N and 
address input is unnecessary 
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                          H7A14G24G6IX 
(8) Auto programming failure 
 
 
 
 
 
 
 
 
 
 
 
 
(9) RY / BY# : termination for the Ready/Busy pin (RY / BY# )  
A pull-up resistor needs to be used for termination because the RY / BY# buffer consists of an open drain circuit. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(10) Note regarding the WP signal  
The Erase and Program operations are automatically reset when WP goes Low. The operations are enabled and 
disabled as follows: 
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                          H7A14G24G6IX 
(11) When six address cycles are input  
Although the device may read in a fifth address, it is ignored inside the chip.  
Read operation 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Program operation 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(12) Several programming cycles on the same page (Partial Page Program)  
Each segment can be programmed individually as follows: 
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                          H7A14G24G6IX 
(13) Invalid blocks (bad blocks)  
The device occasionally contains unusable blocks. Therefore, the following issues must be recognized: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Bad Block Test Flow  
Regarding invalid blocks, bad block mark is in whole pages.  
Please read one column of any page in each block. If the data of the column is 00(Hex), define the block as a bad 
block. 
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                          H7A14G24G6IX 
(14) Failure phenomena for Program and Erase operations  
The device may fail during a Program or Erase operation.  
The following possible failure modes should be considered when implementing a highly reliable system. 
 
 
 
 
 
 
 
• ECC: Error Correction Code. 8 bit correction per 544 Bytes is necessary.  
• Block Replacement 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(15) Do not turn off the power before write/erase operation is complete. Avoid using the device when the battery  
is low. Power shortage and/or power failure before write/erase operation is complete will cause loss of data  
and/or damage to data.  
(16) The number of valid blocks is on the basis of single plane operations, and this may be decreased with two 
plane operations.  
(17) Reliability Guidance  
This reliability guidance is intended to notify some guidance related to using NAND flash with 8 bit ECC for each 
544 bytes. Although random bit errors may occur during use, it does not necessarily mean that a block is bad. 
Generally, a block should be marked as bad when a program status failure or erase status failure is detected. The 
other failure modes may be recovered by a block erase.  
ECC treatment for read data is mandatory due to the following Data Retention and Read Disturb failures.  
• Write/Erase Endurance  
Write/Erase endurance failures may occur in a cell, page, or block, and are detected by doing a status read after 
either an auto program or auto block erase operation. The cumulative bad block count will increase along with 
the number of write/erase cycles.  
• Data Retention  
The data in memory may change after a certain amount of storage time. This is due to charge loss or charge gain. 
After block erasure and reprogramming, the block may become usable again. Here is the combined characteristics 
image of Write/Erase Endurance and Data Retention. 
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                          H7A14G24G6IX 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Read Disturb  
A read operation may disturb the data in memory. The data may change due to charge gain. Usually, bit errors 
occur on other pages in the block, not the page being read. After a large number of read cycles (between block 
erases), a tiny charge may build up and can cause a cell to be soft programmed to another state. After block 
erasure and reprogramming, the block may become usable again. 
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                          H7A14G24G6IX 
Package Description 
 
BGA24 Ball 6x8mm 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                            
 
              
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                 Notes: Dimensions are in Milliments 
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Revision History 

Revision No. History Draft Date Editor Remark 

0.1 Initial Release. Sep. 2021 Rico Yang N/A 

1.0 First SPEC. Release. Sep. 2021 Rico Yang N/A 
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