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AISBEFSHERA GT5GL128B

1 ik

GT5GL128B2— X BNASEC EHM I ZFIRIGU T, FTESGT-HMI Designer 3K 4 B T BERC
AR, REALBRARKXEEFRAE. ATUAEUHRARFLSE, SDEKRBAL, BEFL
BA, RFREEFANE, ABNRARRSEREFEEBSIANBNARAKRE, BRSSIERA
1 GUI BIERIEE.

GT5GL128BfEFAGT-HMI Designer i SELEFERE R EIR, AAFIRE128MAFES
8], AIYXFEELRIFEE, flandxz. T B, X FEX. AERX. HAEFKXZ.
FIRAX. RXF, BPURERSEREEFER.

1.1 2454
® GT-HMI Designer il T I ARIERGI%E, T EENE R TR,

® IR{HGT-HMIARIRFIGUI-LCDOFF 44K, EIEECGT-HMI E ARG RIS, AL A TFRHAF LR,
WA AEEIE AR RRRER ;
o ZTARE, BERIE;

® H{I#liZITHEHGT-HMI Designer:
° 1. ATEEERRZERRE, 2EX5RBHENTE
° 2. BB ERWEIFRS
° 3. NETAKEEMRAN, iR, XHAIE, HEEH, REIES
o 4. ZHERERIIRE/ S/ REFE, XFHRINIRNEM, ZMFESRFHE,
° 5. NEFRIRBFRNE
° 6. FFELEFAIGUI R BIEFIUI HiREE
° 7. ZEFRIEEFRERE.
® TIHIHRARIEZRGT-HMI Engine

1. 4iCIEEHRE, R

2. \I5E, FBRES, T/MUE24K RAM+32K FLASH, AJIE{TZECortex—ARM MO\M3ZE /N & BT
=

3. MBtEEE, VTR EREEREE. TPAILCDEO, FHIBUHBEHBIEL KA.
o FEIEFEILMHE, MENALXEHSTLF
o TIFEENINGEF %, THGT-HMI Engine B E XITHEFIThEE, A& GT-HMI DesignerdE pRBUFR/E
KRG,
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1.2 DR AE
o HIERLZ: SPIBITRLEO,
o T{EEE: 2.7V"3. 6V

o HR:

GT5GL128B

Quad SPIEBITRELZIZDO

IﬂEEE./)IL U‘EE.IJIL 20mA (max)

S5 30mA (max)

BERRHELR: 15uA (Max)
o T1{ERE: -40C"85C

® 3. SOP8-208mil

o 10REEETE . 0FHIECIZHRE

1.3 5|HEE

SOP8 (208mi I)

cs#[ ] ?

SD[IDI}I 2
wr#(102) | 3

vss | 4

Top View

|‘UCC

| HOLD#/(103)
ISCLI{

|51(100)

www.hmi.gaotongfont.cn

AiX&E® | GTHMI



http://www.hmi.gaotongfont.cn/

AISBEFSHERA

GT5GL128B

1.4 5|BHEA
NO. &R 1/0 ik
1 CStt | &N (Chip enable input)
2 S0 (101) | /0 | BITHIEME (Serial data output)
4x | /0IEBAR A A dan
3 wp# (102) /0 | BRIPEBEEY
4x | /0IEBAR A A dan
4 VSS i (Ground)
5 SI (100) | /0 | BITHIBEAN (Serial data input)
4x | /0IEBAR A A dan
SCLK | BITRTEPEIN (Serial clock input)
HOLD#/ (103) | /0 | 22ki¥E#f (Hold, to pause the device
without)
4x 1 /0EER T Fni
8 VCC FBJE (+ 3.3V Power Supply)
Note:
1. SI(IOO) " s0(101) B FHRHESPI .
2. 100 © 103 FQuad SPI ¥4, WP#FNHOLD#{Ui&F-TF#rA4ESPI.
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2 GUI TEfEFH-HMI
2.1 GUI T E#HA

GT-HMI RSB E R GUI BRPALXWE®EIRITMEmIEBEILE, €& GT-HMI Designer # GT-HMI
Engine FZERMF, LAl GT-HMI Designer B EIFEHE S ZMITHHEALEFER, TIHEBAR
RRGMELEBBERN Ul BEXEMR, THAL GT-HMI Engine B—HEMAIERAR Ul 52, 7]
u%?ﬁ}]ﬁl)ﬂﬁlkﬁ’m@ ERFMIL Ul NAER; GT-HMl TEAFAERMETHH. SUNRRS
=, ItAPERSYECHEFRREER, EMTRATHAAREFAEE, BAFLYE, BEFLRK
KX, NMiEE~RNESENFAPKE, EHAAXEEFER Ul FTRE—EE,

2.2 GT5GL128Bi&:F 5HMI T AR

GT5GL128Bitk i ATBC & 3k BIGT-HMI Designer EIHLIER, F P ERGT-HMI Designer FF & IFGUI R E
XEE, REHmIFTEresource. binBEI R MFEEZEE, Fresource. binZRBRABEFEIZERE
GT5GL128BiNFE .

fFRAGTS6 AT B AT LUERAGUI-LCD (GUI-LCD EEBH—EGT56 ) BEARNBETNR
L ERLAGUI-LOOF R MFITH L, BREALXNE. UAUEREZRPHNECHERNHEITHAR, B
BRI R EBE.

SREX GUI-HMI TR AR RINHEIE:
1. BEETEHEE: SBFEEAFMESEFE-BT (https://www. hmi. gaotongfont. cn)
2. BB TE,: SIEFFE-GT-HMI Designer AAPFM (https://www. hmi. gaotongfont. cn/kfgj)
3. ER{EEMSAEFE: Https://space.bilibili.com/3493293474188211/channel/col lectiondetai |?
si1d=3159444

2.3 GT-HMI Designer E{i#l{XWBHHE

THIHLECE GT-HMI Designer EMI#LIRITFEIEFIR, ANHHBTUNE LNNEEEM. 8
—: BRI GT-HMI Designer EFHETIRRITAME, RITFEBUERTSE “GT-HMI Designer
RREFEHR .

ETH: GT-HMI Designer THEBERTH screen HERZBNFEMIE %}}_EE wa%?l’ii‘_%ﬂﬁiﬁﬁg
ARME keils T L, £ main R EAMBEN st ui_init) BEEO. XEXERET, TFEH
board H F BJ gt port vf.c, gt gui driver.lib F gt gui driver.h E #% T & GT-HMI-
Engine\driver THIE&A .

B=2: ¥% board BRTH resource.bin BFE|FHOHE@mZE.

Windows (C:) » work » hmi > work_space * 2.8 » screen v O 7t screen 38R
~
BIR = =E Esidl FAN
=l gt _init_screen_1.c 2023/7/12 16:00 C 3 K
=| gt_init_screen 2.c 2023/7/12 16:00 C3 K
=| gt_init_screen 3.c g s | KB
=| gt init screen_home.c 2023/7/12 16:00 C s K
=| gt ui.c 2023/7/12 16:00 g s K
El gt_uih 2023/7/12 16:00 H a7 KB
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RIS EFSHERA GT5GL128B
B screen BRTHINH
Windows (C:) > work > hmi > work space > 2.8 > board v C & board 8%
=t B e =il F
D fontsOffset.conf 2023/7/1217:30 CONF =244 1KB
=l gt gui_driver.h 2023/7/12 17:30 H 3t 4 KB
B gt_gui driver.lib 2023/7/1217:31 LIB 3 22 KB
Hl gt_port v.c 2023/7/1217:30 C 30 2KB
D imgs.conf 2023/7/1217:30 CONF 304 1KB
[] resource.bin 2023/7/1217:30 BIN 32{% 690 KB

KR bin THEBNT:
E—%: SENTESSE, CARENESTENG, AORRETERREEHSANINE.

i
L C

k—’

Bl W MN] =
|| | @

FIH: BRREFNFHEASIMERER, AOREBRTETHNGHRHSIMS. TRRERNERERN
a1 i‘%’lﬁﬁwﬂliﬂ\_‘io

Bl WI N =
Ol ~N| @O
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GT5GL128B
FiES R SkREEEZE
$=4: $TFF FIYPRO BEFERM, %£IF FIYPRO LJ5HIE A -1E1EW250128FV,
# FlyPRO V4.55(2023-12-02) _ o %
XU REE) SHD) BEO0) RESA) EEH) Language
D e -H EDDE @3}:@- 'ﬁm @1!! i&m‘g‘
= = | =
iy, S !'E:J#ﬂ%: Winbond  W25Q128FV
BEMNE: [+ 80
g s -
W ON
i
N sres
& z2rez ' =
GRS wasQizsey
BT Winbond
SEEE: 128 Mbits ERE ED
B I _ $iiEsceE:  |E:Vesource.bin
_ RS 3660 1CBDH
o Pt S90F BN

G WRE o | sP15FX SpuBe9nsnat
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$EME: @ FIYPRO REFE EAKME, WEAFERADN bin XHMEHEE.

pral 2 =R HE EF
“ i) BEEBEE » DELL (E:) » temp » 7c washing » board

~ o

s REAE

fontsOffset.conf

fr— s 02377/ NF 3z
3T gt_gui_ rlver‘r 2 - Header (&7
i gt gui_driver.lib 023/7/2 Object File Library

g

sl ¢ gt port vic
= BR imgs.conf

2023-07  resourcebin 2023 2

board

documentation

mEsiE

& OneDrive - Personal

O pemm
§ouE

FhP: fAERFURGHBENRIE, RFERRRR. FHEEFH bin XHRRE flash, TEA
=", BAERRET) .

BIRRNAE (RRIAMER “IDRETET” , BHBEEE “R

| # FlyPRO V4.55(2022-12-20)
THE REE THD ={EQ HESA) =|ENH Language

Yue vpler FEx @or - BEmEn @ae Uassn | @
| Fehise BibRiE STl OH ~
| st o4
BEAT: ¢+ ¥ K |& NN PE: MEFFHES
B B TEHESH : 228A BDF7H
g = hEESSE ¢ 5.14 MB (5,386,214 =%)
U
E B
IR
| BRER i
P
SE
TREE: i '

T _ ﬁ{!j{f:f; E:\temp\7c_washing\boardyesource. |
£ i - TS | 228A BDFH
. hifAg #0: | CFAD 07DDH

At L)

10
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2.4 GT-HMI-Engine {XHE#1E

GT-HMI-Engine ﬁﬂ@*ﬁ@i% £ hmi AT R EEERBXLEXHEAEER, TEN
THRELSE (TANENSBRE keils FETERMD

F—%: H%M git BTH GT-HMI-Engine &
£1g, 7£ git bash E{FH
glt cIone glt@gltee com: genltop/GT HMI Englne glt —b develop" g SRIENRAD

t -b develop

c-reused 0

F=: J% GT-HMI-Engine JERAMBIIEEBREEZE, HAME kei 15 NIEEME,

Manage Project Items X

Project Items |Foldersﬂxtensions | Books | Project Info/Layer |

Project Targets X 4| ¥ | |Groups: X 4 ¥ | |Fies: X+ 4
APP gi_disp.c
| bsp gt_draw ¢
firmware gt_event c
cmsis g _fsc
readme gt_graph_base.c
driver gt_handler.c
N |gi_img_decoder.c
barcode gt_indev.c
draw gt_mem.c
png gt_obj_pos.c
grcode gt_obj_scroll.c
extra gt_refrc
font gt_stylec
hal gt_timer.c
others
utils
widgets
Set as Cument Tanget | Add Files ‘

|‘ (1) 4 Cancel | Help

11
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F=F: 117 enu BLEHITHIE, TEASENRE, TR keil5 ARE gnu FEEBA—H.
XE gnu BEEWIHTH, TRSHRVEER.

KA VpUons 10r 1arget nasn_write_read A
Device I Target i Dutput I Listing | User C/C++ !ksm l Linker | Debug l Utilities 1

Preprocessor Symbols
Define: ]ATSZF&ST’ZMT?_USE_STDPEF!EF'H_DRFVER_AT_START_F43?_V1

Undefine: |

Language / Code Generation

I Execute-only Code I~ Strict ANSIC Wamings: [l Wamings |
Optimization: ’m ™ Enum Container always int Il

I~ Optimize for Time ™ Plain Charis Signed ™ No Auto Includes
I~ Splt Load and Store Muttiple [ Read-Only Position Independent v C99 Mode

[v One ELF Section per Function [~ Read-Write Position Independent v GNU extensions

h?:tﬁe | Nine:. \at3€435_437 board:. \libraries\drivers\inc;..\libraries \cmsis\cm4'\core_support ;. \ibraries'\cr U
3

Misc J
Controls

Compiler |99 —gnu < —cpu Cortex-M4 fp sp g 00 —apcs=interwork —split_sections -| ../inc -
control  |../at32%435_437 board - . Aibraries/drivers/inc -| ../libraries/cmsis/cm4/core_support -|
string

0K I Cancel Defanlts | Help

TE/ Target BLE, Use MicroLIB tHFEEITH, TARBSIREE.

Options for Target ‘flash_write_read’ X
Devige Target lDutput | Li stingl User ] C/C++ | Asm ] Linker | Debug ] Utilities I
Artery Tek -AT32F437VGT7 Code Genesalion

ARM Compiler: [Use default compiler version 5 LJ
Ml (MHz):

Operating system: [” _l ™ Use Cross-Module Optimization

System Viewer File: ¥ Use MicroLIB =

|;---_--._-, hoe_v2.svd J Floating Point Hardware: | Single Precision _‘LJ

[~ Use Custom File

Read/Only Memory Areas Read/Write Memory Areas

default off-chip Start Size Startup default off-chip Start Size Nolnit
~  roMmt: | [ ° ~  Ram | ] r
™  ROMZ [ [ 8 T RAMZ: | l -
™ ROM3: | [ » ™ RAM3: | ] r

on-chip on-chip

¥  IROM1: [x3000000 (0100000 & W IRAM1: [0x20000000 |0x60000 r
™ IRoMZ: | [ [ ™ IRAMZ | | r

& | [ ceed | [ vetedts [ vt
| | | | | | | |

12
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EWE: HmFBETZFRM spi_wry _flush _cb, read_cb, read_cb_btn FONEERE, spi_wr 2iEEE
MBI/, ¥ flash, SD FiEEY, _flush_cb ERIFEEEIEO, read_cb ZAfIE FIRIEM, read cb_btnZ
R ERIEO . read_cb_btn IFHOMB\EAWERSM, MRAARR, IEXZTRY, MEXRHE@M
2%, BhiEdwmiFERE.

BHE: WEK et init EBH, while() BIFFMUNTEERIE, et_tick_inc A GUI RGREM 1ms BY
1ILEk.

while(1)

gt tick inc(1);
gt_task_handler();
delay ms(1);

W LAFEATER—MIBEHEEDHEERET, NETTERBFRE _flush_cb RIFRBREIE
o
EHEEEREMARESMIR, 3R\ GT-HMI-Engine EHEMIN.

2.5 FEORBKBERG

uint8 t touch_status;

uint32_t spi_wr(uint8 t * data write, uint32 t len_ write, uint8 t * data_read, uint32 t len_read)

unsigned long ReadAddr ;
unsigned long addr, len;

ReadAddr = *(data write + 1) << 16;
ReadAddr += *(data write + 2) << 8;
ReadAddr += *(data write + 3);

spiflash _read(data_read, ReadAddr, len_read);

return 1;

www.hmi.gaotongfont.cn



http://www.hmi.gaotongfont.cn/

NS BEF SR GT5GL128B

void flush cb(struct gt disp drv s * drv, gt area st * area, gt color t * color)
{

gt size t x = area—>x, y = area—>y;

uint16_t w = area—>w, h = area—>h;

int i =0;

lcd setblock(x, v, x +w—-1, vy +h -1);
for (i =0; i <w?*h; i++)
{

lcd wr_data(color=>full >> 8);
lcd wr_data(color—>ful |l & Oxff);
color++;

void read_cb(struct gt indev_drv_s * indev_drv, gt indev data_st * data)
{

if (!touch_status)

{

data—>state = GT_INDEV_STATE_RELEASED;
return;

touch_status = 0;
data—>point. x

data—>point.y = tp_dev.point.y;
data—>state = GT_INDEV_STATE_PRESSED;

= tp_dev. point. x;

3¥: read _cb_btn EORY, MEERUTKAFLATARAGIRM,

i ® | GTHM{

a0t
=

www.hmi.gaotongfont.cn
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2.6 HMIERHRERE

GT-HMI-Engine FZHERKIN/G, FLATLASCIY HMI It R EBEZRFL, TEHIHBE—T M R@E#
.
F—%: M WIFEBRWTE, board 1 out BRERIRERFERNFEEH, BREMIIUE CX
, ZBEM bin XH, BNFEMHRIE gt_gui driver. lib, gt_gui_driver.h 1 gt_port_vf.c X#
B keil TFE GT-HMI-Engine/driver JREHIICHE, [8 flash 3R bin 3. screen BREZHEFMN WM %
ITHORE C X, BXLEFEmIXHRMNE keils TIEEMmE.

EFR (Eg= ZEH FI
board 2023/8/4 19:54 prghes
keil5 2023/8/25 14:27 ITiEE
out 2023/8/4 19:54 30k
screen 2023/8/4 19:52 A
sources 2023/8/4 19:54 g
B 2 8c_microwave oven.gtui 2023/8/4 20:06 GTUI 3244 141 KB
=] prjlog 2023/8/4 19:54 AR 24 KB

PTH: fEmain BHFAA gt ui_init REMBHIEORLE, gt ui_init 2F—LHRME keil5 TIER
EXHH IR .

7£ GT-HMI-Engine FHEMKINAEM £, R EEMNBHSTIRIEST, BIRISEI oMl A EBE, iBE
RN, BRE bin XHERTEREIEM.

15
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3 ¥RAfESPIR{EIES

BRITHIERL (S0) : ZESARBEEMNEGH BITHL, BREENMNTHEEBE.
BITHIERAA (S1) : ZESRAKRBEENRITANTH, BURENMHHLEAEBA.

RITEBhEI (SCLK) : BUBTERTHN EFHEBA, ETHEEBE.
FiERA (CS#) : FTBERITRIRERMAIRTCSH T, CSHERMAAEL IR AIKE
F, ERFELSZERFEASEF.

CPOL CPHA
(SPImoda0) O g CEnK _l I_l_ | | | | |
erimosesy 1 1 osax | [ L[ L] | L]

s wsa| X X

&5 - " wse Y X

BEAER@MA (HOLD#) :

ZESHTHEESGSHEE EHEEE, E é&htﬁﬂlﬁl BITHIRGHES AT
SR, AR RITRERNGESMBITIMESHITIEN.
LHHOLD#E BT K H B BITRI$HES (SCLK) 5L$1EEEE:LHT HNBEIERRT.
HHOLD#E 2 T A S FHAT RITRH4ES (SCLK) ATIREEERT, LZRE%GERRE.

HOLD COMNDITION ACTIVATIOMN:

CE#
0 1 2 3 ‘4 & B8 ¥ 8 9 W M 12 13 14 15
SCLK
! ; : !
! [ 3 i parameter
HOLD : |
; i
| HOLD i HOLD
ke Tt ]
AoNDITON, M CONDITION "t

16
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3.1 Instruction Parameter (3§$&#))

Command set (Standard/Quad SPI)

ADR DMY Data

Commands Abbr. Code Bytes Gycles  Bytes Function description
Fast Read Array FREAD 0BH 3 8 1+ n bytes read out until CS# goes high
Normal Read Array READ 03H 3 0 1+ n bytes read out until CS# goes high
Read Quad Output QREAD 6BH 3 8 1+ n bytes read out by Quad output
Read 410 4READ EBH 3 6(10) 1+ n bytes read out by 410
Sector Erase (4K bytes) SE 20H 3 0 0 erase selected sector
Page Program PP 02H 3 0 1+ program selected page
Quad page program QPP 32H 3 0 1+ quad input to program selected page
Write Enable WREN 06H 0 0 0 sets the write enable latch bit
Write Disable WRDI 04H 0 0 0 resets the write enable latch bit
Read Status Register RDSR 05H 0 0 1 read out status register
Deep Power—-down DP B9H 0 0 0 enters deep power—down mode
Release Deep Power—
down/Read Electronic ID RDP/RES ABH 3 0 1 Read electronic ID data

Note: BERIRIEEMEHIES, ATHREASEMNNSE.

3.2 Read Data Bytes (—EiEEL)

Read Data Bytes EERIFDSWRHITE—XIEIE. READ HLWFFNT (E):

B EHABRIEES (Cs#) THE, ZREMZ 1 MFETHWIESFE (03 h) M3 4NF
TR M A0S BITHARMA I (S1) BN, B—(IEHITRH (SCLK) EFE
W

B REZMUAF T RIERE BTRIRE LS (S0 BAdad, S—(7EBi TR
(SCLK) TBEB#HBEL.

B ENFEDBHER, WEHIEES (CS#) ThE, SRATRE.

WRAIEES (CS#) 2I_€;a1%ﬁiafﬁ€, M=k i F T 3R 08 T AT RO L 5 (B
(S0) it .

www.hmi.gaotongfont.cn M X i ® ‘ GTHMI
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IZEVEE (READ) $ESFIF FNEEM LA FE

CS#H \
o1 2 3 T a 10 28 29 30 31 32 33 34 35 36 37 38 39

SCLK ||||||||||||||||||||||| |||||||I|||||||||||||||||
— Instruction —b\ﬂi 24-Bit Address 4D|

s\ IS 200000/ .

MsB

— . Cata Cut 1 Data Cut 2
igh Impedance

s0 ke 60000000 G

MsB

3. 3 Read Data Bytes at Higher Speed (IRiEiILZENSEHIE)

Read Data Bytes at Higher Speed EERIESHTRMNITIEIE. READ_FAST IS HIRTFANT (&) :

B EHABREES (CS#) TAK, BERENZE 1 MNFTHMESFE (B h) 13 AF
TR AR — N FT5 Dummy Byte BT BITHIBMANSIE (S1) BLMAN, §—
SL7E BT RS b
(SCLK) LEFBH B,

B RFZBUMFHHEEDT ETHEMESIE (S0 BumiL, S—LERITR
(SCLK) TEEE#H .

B MRAIEES (CS#) BEARFBAK, W T— MU FHHIRHSIET B 1THIER
HEIE (S0) BArmit. fil: EB—/ 15x16 RPENFHE 32Byte, MEFELE 32 MNF
TIEBRER— MY FH S B RIS EURE.

WRAFEGRGITINEE, WRFIEES (CS#) THE, ERATRIE.

18
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EIRIEEBIEFY (READ_FAST) 385 B R AN 3R L it 5

01 2 3 4 & &6 7 & 8 10 28 29 30

— Instruction 24 BIT ADDRESS —m

220200000

High Impedance

SRS gy

DATA OUT 1 i DATA OUT 2

s --- TRAGRERA NI X ZRIROLTAEKERAFIRZRTRORT

MSEB MSE MSE

4 REMERIEAES (B9H)

—BGT56L128Bit F N R B BRER IR, FiBRIESHHM 2N, MTMREEREERENES, 8%
BT CSHAMRET, A BIH 154, AFARRE CSHELAZMBTHIFEL TOP HUET(E] (TDP=25us) ,
7£ TDP RYFFEERTE)A, GT5GL128BSHIENRE XHER .

19
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R RERR AR 1 SBR[

Cs# —\

SCLK Gt 2 3 456 T € 0P —p
_Juduutuud

S| «—— Command —» Stand-by mode |Deep Power-down mode
L1l B9H ///////‘ ////////////{

3. SIGER R EREIRIRN1ES (ABH)

B CS# AIREF, HGT5GL128BiEHE &% ABH 154, ARG CSt T A HE EHIFE Tres! B
B8]

(Tres1=25us), GT5GL128Bity AR EEEIEIT, CSHIIHIWAMAE Tres!  BIEIRRIFSEFE.

PEATE R I RERRR AR 7 S BB R IR T B

Cs# ‘\
— 01234567 [€-trES1 —
S| l«—— Command —
Deep Power-down mode' | Stand-by mode

3.6 Write Enable (B{fgE)

Write Enable 3ESHIBTFLIAT (B):
CS#T{KX- &iX Write Enable #4—>CS#EES,

Cs:2
_‘\ /_
SCLK 012 3 4 5 86 17
C B 1 1 1 M T
ULTUU LT
a1 L"' Command l-:
T, \
I w7777
S0 e

20
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SHBRR

GT5GL128B

3.7 Write Disable (B3ERE)

Write Enable 1ESHIRTFINT (&) :
CSHET{K- &3% Write Disable #5%— >CSH#HETH

cse —
ILIlI1\. i

012345ET

SCLK 1T
ai - Command
[T/ 04H Y”
High-2
SO

3.8 Page Program (FAEA\)

Page Program 1S HIRTFANT (&) :
CS#ET{Xk— &1% Page Program #% Xki% 3 FHibit—> K E#HIE—>CS#TT

C3x _\\ i
sew ] U ULUYULUL - JU F;F IJTJ1J1J1IlIlfoL_

—— Command — —pg—— 24-bit address —pq—— Data Byte 1

s b _'1
LTI 02H }m}@ ©.0.0.00.0,0.00600 0%

MSE
CS#% E— ; :,,//

™
40 41 .:wu.;.::.ms.n 4849505152535455 S

scL HHH'H l.rx;_;_ rrFFﬁﬁﬂﬁ
Data Byte 2 Data Byte 3 Data Byte 256—»
s 0@@0090@ 00000, H 00,6000/

E: AR ER CHEBRBRITICRTHE, SHEHNBERSARE, FTYU
XS BT R — 18, RS ESERDSARMET S, NEEXHESRT
RE.

3.9 Sector Erase (FX#EBR)

Sector Erase I/LHIFTFAT (E):
CS#HAT{K- %1% Sector Erase #4 %% 3 Fihibit— >CS#TEH

www.hmi.gaotongfont.cn
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1 2 34 5678 9 2 1
i 0123 6 7 8 ! 29 30 31

Command (=] 24 Bils Acdress

si 777 ./X- 20H E“‘{{i’p X J‘Q':'\)’\// /1]

E: BRIESKXE CSHERFFHITIORSHIE, FHECHAMWTERERRE, F T
SREITT—2HBE, AMTRSESEZESHNNEXY, MEEXHESRAR
=,

3.10 BRRESFEF[LUKIRAA

Status Reaister

BT B& BS B4 B3 B2 B1 BO
BPO SP4 SP3 SP2 SP1 SPO WSL WiP

FIETN R REBEIRT, EAEFEE B0, & B0 fufy WIP iy 1 BIBHER, AICKT,
= WIP i OE’JH‘HI%IL\Hi:F S RIRTS .

3.11 ER S RS H 7= SR B
£REHS 05H , WEREUSHRSHEH B7-BO (L. FIUF WIP (LIRS FHIHT

DA REBETRE.

st T\

SCLK—|O1203456789101112131415 _|'|:
N/ 05H L1111

SO High-Z ar e

22
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3.12 SPI #EOSENEOSEEBEREE
SPI S5FMBORKEIEAMUSETE (HOLDHEHIENIE 2K BE 3.3V fiE) .

| |
I | g0
500 I
SCE P SOk
8 Pl ooz
HOST
GUIG H
1w K
L1 HOLD#

SPI EOSENEOSERBRREE

23
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4 Quad SPI#{EiES

GT5GL128B:ts H7E{F A “Quad Output Fast Read” , “Quad 1/0 Fast Read” (6BH, EBH)
SR FFQuad SPIR(E, XLEES R IFHIELIARESP | O ERE 5§ Z#1TEH, £H0uad
SP1 540, SIFNSOS|EIZE MG 1 /05|80 (100F01101) , WPH#AIHOLD#ZE A 102%0103. Quad
SPIIESEERERSEHEEFMQuad Enable bit (QE) A1,

4.1 Quad Read (QREAD) (6BH)3#5%

QREADE STEIEEURN /3 AR ITNORINZHITNE B 8. X IZQREADIESZHT, RTEFF
#5H#9Quad Enable (QE) LUK E R “17 . HbUL7E SCLK B EFESITE, BHEAKE
(F£4 4> 170 3IBPE3258) 7 SCLK BT REARB L, |AMERA Q. H— P ik FI A LAEEM
NE. BMFOHREBLE, Mt BaENEI T - M ESHtt, EILrE$0READIES
PISIENFER. SBASSHUE, MU HERERE0. —EEAREADIES, TEHIH
BERLREAAIT, TAZARIRIGL.

% HOREADIESHIIIRF A : CSHAT{RK— & XQREADIE R~ 3F %S| LRyt — 84 {h/EHA- 103,
102, 101H1100_E A9 #3546 H 32 55— 45 SROREADHRAE AT A7 HaE 44 1 BAiB) AU (R T B (8] fsE F CS# Bl =
B,

LiRiE/ B/ SARS T EHRAMIEAHITR, QREADIESHIER, Ao mIZ/IEHR-BA
REFEH[HABARAE T,

Quad Read (QREAD) (6BH) 354 HR[&

cs# \

01 2345678 940 28 29 30 31
sclk | __JUuyL ..
l«— Command 24-bit address
0o /77 6BH XeHe@)- — XXX - -
101 High-Z __
102 High-Z __
103 High-Z. _

CS# --

32 33 34 35 36 37 38 39 40 41 4243 44 4

SCLK ||||| |

[€— Dummy Clocks —»

(4]
NS
(o]
B
-\l

LT
100 0X XXX 040X 4
101 XX TX5XTX5X 15
102 2X6X2X6X2X6X21 6
103 ;y{; %%@@g 7
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4.2 41/0 Read (4READ) (EBH) g%

4READIE S TEIZEER TR AR ITNORAZHUEEL &, EAIXIREADIESZH], KEFFH
BQuad Enable (QE) {U#4UEEHN “1”7 . iZMULAESCLKAY EFA$IE, BAMIHIE
(F£ 41~ 1/0 5B E34E) 7E SCLK M TFEARB Y, |mAMER 0. F— Mt F5 e AEEA
E. BOMNFEPREREE, It EFEMEIT— N ESAtbHE, FERENFERITUESEN
AREADIE S it . HEAZEHUEET, Hlbit#EERENEI0. —ES NIREADIES, LU HbE/fA
Motk BE BAFIE AT, MARARTAIAL.

% H4IREADIESHIIMF 2 : CSHIT{K- K E4READAFS— 103, 102, 101F0100_E g244 Hudik 3520
= 2+4MAEHEA- 103, 102, 10170100_E A9 #3346 H 32 42— 45 SRAREAD 3R E ] LA7E B33 4 i BR B FE A
{ERHCSHIT S,

YmIZ/ B/ ENREHFFRAHEELITE, 4READIESHIES, MASIRE/BIR-EA
REFEFRLRTAA~EE M.

cs#t \
01 2 3 456 7 8 91011121314 1516 17 18 19 20 21 22 23
sox | ninhhhinhhahnhis
l«—— Command ——»
00 777 ©0.00.eC DX
00.6,0.6.0.64 20 C.0.Cl
00,0.000.0€ XN
A23-161 A15-8 A7-0 | M7-0 Dummy Byte1| Byte2

410 Read (4READ) (EBH) 54 HEIF[E

25
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MO | / 0 FARIRIEEVFFIE] (M7-0 = AXH)

Cs# %
e 01 2 3 456 T8 9101112131415
S1(100)
SO(I101)
WR#(102)
HOLD#{103)
AZ3-18| A15-8] AT-0 Cummyl Byte1 | Byte2

4.3 POZ&kTTE AESQuad Page Program (32H)

kMBS SRS TIERNERER ‘0" . EAEMTIEF (QPP) 159, LTS FERE (WREN)
SIS ESFEREDITE (WEL) i, FHEMfEsE (QE) (L& EAR “1” . UTI4sisERINNS#: 100, 101,
102 #0 103 YEAEERIN, XU LURSAEF RAVHREFNN FIRTIER. QPP SR IHR ATREIRAY foPP, H
fbIEE A SARETIIERFAERE]. &L PP IESHUIRFFR: CS# {RELF— 4% OPP 545 7E 100 £AY 3
FHi- 7 10 [3:0] EZED 1 FHEEE-CSH SHEE.

26
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CS#

SCLK

=\
S

g 1-2 3 -4 & &:3 8 90

le— Command

SI(100)

ELF,

32H

S0(101)

MSB

KD~ — DX

vl BLELL

24-bit address — g

WPH(1O2)

HOLD#{103)

CS#

28 20 30 31 32 33 34 35 36 37 38 39

SCLK

SI(I00)

SC(101)

WEHI02)

HOLD#{103)_

4.4 (Quad SPI

Quad TIEEFF5IE

BASENEONSEERTEE

3.3v

GS(QSPI_NSS)

DOCQRSPI_IOT)

WP(QSPI_I02)
HOLD(QSPI_I03)

CLK[QSPI_SCK)
DI(QSPI_I00)

HOST

GUIEE

B INEIEMCUZ FFQuad SPIHRR, IR IZIEN.
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5 RHIERF
5.1 SPI IEZNIERF

@brief
@param data

@retval

uint8 t spi_byte write(uint8 t data)

{
uint8_t brxbuff;
spi_i2s_dma_transmitter_enable (SP14, FALSE) ;
spi_i2s_dma_receiver_enable (SP14, FALSE) ;
spi_i2s_data_transmit (SP14, data) ;
while (spi_i2s_flag get(SP14, SPI_I2S_RDBF_FLAG) == RESET):
brxbuff = spi_i2s_data_receive (SP14) ;
while (spi_i2s_flag get(SPI4, SPI_I2S_BF FLAG) != RESET):
return brxbuff;

@brief
@param none

@retval

uint8 t spi_byte read(void)
{
return (spi_byte_ write (FLASH SPI_DUMMY_BYTE)) :

@brief

@param pbuffer
@param read_addr
@param length

@retval

void spiflash_read(uint8_t *pbuffer, uint32_t read_addr, uint32 t length)
{

FLASH_CS_LOW() ;

spi_byte write(0x03) ;

spi_byte write((uint8 t) ((read_addr) >> 16)):

spi_byte write((uint8 t) ((read_addr) >> 8));

spi_byte write((uint8 t)read addr) ;

spi_bytes_read (pbuffer, length) ;
FLASH CS HIGH() ;

@brief

@param erase_addr
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@retval

void spiflash _sector _erase (uint32 t erase_addr)
{
spiflash write enable();
spiflash write enable () ;
spiflash_wait_busy() ;
FLASH_CS_LOW() ;
spi_byte write (0x20) ;
spi_byte write((uint8 t) ((erase_addr) >> 16));
spi_byte write((uint8 t) ((erase_addr) >> 8)):
spi_byte write((uint8 t)erase addr) ;
FLASH_CS_HIGH() ;
spiflash wait busy() ;

@brief
@param pbuffer
@param length

@retval

void spi_bytes_read(uint8 t *pbuffer, uint32_t length)
{
while (length—)
{
while (spi_i2s_flag_get(SPI4, SPI_I2S_TDBE FLAG) == RESET);
spi_i2s_data_transmit (SP14, 0xa5) ;
while (spi_i2s_flag_get(SPI4, SPI_I2S_RDBF_FLAG) == RESET) ;
*pbuffer = spi_i2s data receive(SPI14) ;
pbuffer++;

@brief
@param none

@retval

uint16_t spiflash_read_id(void)

{
uint16_t wreceivedata = 0;
FLASH_CS_LOWQ) ;
spi_byte_write (0x90) ;
spi_byte_write (0x00) ;
spi_byte write (0x00) ;
spi_byte_write (0x00) ;
wreceivedata |= spi_byte read() << 8:
wreceivedata |= spi_byte read():
FLASH_CS_HIGH() ;

return wreceivedata;
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5.2 Quad SPI B{E51ERF

H#include "gspi_flash.h"
gspi_cmd_type gspi_flash _cmd config;

tdefine QSPI_FLASH_FIFO_DEPTH (32 * 4)
Hdefine QSPI_FLASH_PAGE_SIZE 256
Hdefine QSPI_FLASH_QSPIx QSPI1

@brief
@param none

@retval
void gspi_flash write enable (void) {

gspi_flash _cmd wren_config(&qgspi_flash cmd config) ;
gspi_cmd_operation_kick (QSP|_FLASH QSPIx, &gspi_flash_cmd_config) ;

while (qspi_flag get (QSP| FLASH QSPIx, QSPI_CMDSTS_FLAG) == RESET) ;
gspi_flag clear (GSPI FLASH QSPIx, QSPI_CMDSTS FLAG) ;

@brief
@param qspi_cmd_struct
@param addr

@retval

void gspi_flash _cmd _erase config(gspi_cmd _type *qspi_cmd_struct, uint32 t addr) {
gspi_cmd_struct—>pe_mode_enable = FALSE;
qspi_cmd_struct—>pe mode operate code = 0;
gspi_cmd_struct—>instruction_code = 0x20;
gspi_cmd_struct—>instruction_length = QSP|_CMD_INSLEN_ 1 BYTE;
gspi_cmd_struct—>address_code = addr;
gspi_cmd_struct—>address_length = QSP|_CMD_ADRLEN 3 BYTE;
gspi_cmd_struct—>data_counter = 0;
gspi_cmd_struct—>second_dummy cycle num = 0;
gspi_cmd_struct—>operation_mode = QSP|_OPERATE_MODE_111;
gspi_cmd_struct—->read_status_config = QSPI_RSTSC_HW_AUTO;
gspi_cmd_struct—>read_status_enable = FALSE;

qspi_cmd_struct—>write data enable = TRUE;

@brief
@param qgspi_cmd_struct

@retval

void qspi_flash cmd_rdsr_config(gspi_cmd_type *qspi_cmd struct) {
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qspi_cmd_struct—>pe _mode enable = FALSE;
gspi_cmd_struct—>pe_mode_operate code = 0;
gspi_cmd_struct—>instruction_code = 0x05;
gspi_cmd_struct—>instruction_length = QSP|_CMD_INSLEN 1 BYTE;
gspi_cmd_struct—>address_code = 0;
gspi_cmd_struct—>address_length = QSP|_CMD_ADRLEN_O_BYTE;
gspi_cmd_struct—>data_counter = 0;
gspi_cmd_struct—->second_dummy_cycle _num = O;
gspi_cmd_struct—>operation_mode = QSP|_OPERATE_MODE_111;
gspi_cmd_struct—>read_status_config = QSP|_RSTSC_HW AUTO;
gspi_cmd_struct—>read_status_enable = TRUE;
gspi_cmd_struct—>write_data_enable = FALSE;

@brief
@param none

@retval

void gspi_flash_busy check (void) {
gspi_flash_cmd_rdsr_config(&gspi_flash_cmd_config) ;
gspi_cmd_operation kick (QSP| FLASH QSPIx, &qgspi_flash cmd config) ;

while (qspi_flag_get (QSPI_FLASH_QSPIx, QSPI_CMDSTS_FLAG) == RESET) ;
gspi_flag_clear (QSP|_FLASH QSPIx, QSPI1_CMDSTS_FLAG) ;

@brief
@param sec_addr

@retval

void qspi_flash_erase(uint32 t sec_addr) {
gspi_flash write enable() ;
gspi_flash_cmd_erase config(&qgspi_flash cmd config, sec_addr) ;
gspi_cmd_operation_kick (QSP|_FLASH QSPIx, &qgspi_flash_cmd_config) ;

while (gqspi_flag get (QSPI_FLASH QSPIx, QSPI_CMDSTS FLAG) == RESET) ;
gspi_flag clear (GSPI FLASH QSPIx, QSPI_CMDSTS FLAG) ;
gspi_flash_busy check() ;

@brief

@param qgspi_cmd_struct
@param addr

@param counter

@retval

void gspi_flash _cmd _read config(gspi_cmd_type *gspi_cmd _struct, uint32 t addr, uint32 t counter) {
gspi_cmd_struct—>pe_mode_enable = FALSE;

AiX&E® | GTHMI
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qspi_cmd_struct—>pe mode operate code = 0;
gspi_cmd_struct—>instruction_code = OxEB;
gspi_cmd_struct—>instruction_length = QSPI_CMD_INSLEN_1_BYTE;
gspi_cmd_struct—>address_code = addr;
gspi_cmd_struct—>address_length = QSP|_CMD_ADRLEN 3 BYTE;
gspi_cmd_struct—>data_counter = counter;
gspi_cmd_struct—>second_dummy cycle num = 6;
gspi_cmd_struct—>operation_mode = QSP|_OPERATE_MODE_144;
gspi_cmd_struct—->read_status_config = QSPI_RSTSC_HW_AUTO;
gspi_cmd_struct—>read_status_enable = FALSE;
gspi_cmd_struct—>write_data_enable = FALSE;

@brief

@param qspi_cmd_struct
@param addr

@param counter

@retval

void gspi_flash _cmd read config 6B(gspi_cmd_type *qgspi_cmd_struct, uint32 t addr, uint32 t counter) {
gspi_cmd_struct—>pe_mode_enable = FALSE;
gspi_cmd_struct—>pe_mode_operate code = 0;
gspi_cmd_struct—>instruction_code = 0xé6B;
gspi_cmd_struct—>instruction_length = QSP|_CMD_INSLEN_ 1 BYTE;
gspi_cmd_struct—>address_code = addr;
gspi_cmd_struct—>address_length = QSP|_CMD_ADRLEN_ 3 BYTE;
gspi_cmd_struct—>data_counter = counter;
gspi_cmd_struct—>second_dummy cycle num = 8;
gspi_cmd_struct—>operation_mode = QSP|_OPERATE_MODE_114;
gspi_cmd_struct—>read _status_config = QSP|_RSTSC_HW AUTO;
gspi_cmd_struct—->read_status_enable = FALSE;
qspi_cmd_struct—>write data enable = FALSE;

@brief

@param addr
@param total_len
@param buf

@retval

void qspi_flash _data read(uint32 t addr, uint8 t* buf, uint32 t total len) {
uint32 t i, len = total_len;

gspi_flash_cmd read config(&gspi_flash_cmd config, addr, total len);
gspi_cmd_operation kick (QSP| FLASH QSPIx, &qgspi_flash cmd config) ;

do {
if (total len >= QSP| _FLASH_FIFO DEPTH) {
len = QSP|_FLASH _FIFO_DEPTH;

AiX&E® | GTHMI
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} else {

len = total len;

while (qspi_flag_get (QSP|_FLASH QSPIx, QSPI|_RXFIFORDY_FLAG) == RESET) ;

for (i =0; i < len; ++i) {
*buf++ = gspi_byte read (QSP|_FLASH QSPIx) ;

total_len —= len;

} while (total _len);

while (gspi_flag_get(QSPI_FLASH QSPIx, QSPI_CMDSTS_FLAG) == RESET) ;
gspi_flag_clear (GSPI_FLASH QSPIx, QSPI|_CMDSTS_FLAG) ;

@brief

@param addr
@param total len
@param buf

@retval

void qspi_flash data write(uint32 t addr, uint8 t* buf, uint32 t total len) {
uint32_t i, len;

do {
qspi_flash_ write enable();

len = (addr / QSPI_FLASH_PAGE_SIZE + 1) * QSPI_FLASH_PAGE_SIZE — addr:
if (total len < len) {

len = total len;

gspi_flash _cmd write config(&gspi_flash_cmd config, addr, len);
gspi_cmd_operation kick (QSPI FLASH QSPIx, &gspi_flash_cmd config) ;

for (i =0; i < len; ++i) {
while (qspi_flag get (QSPI FLASH QSPIx, QSPI_TXFIFORDY_FLAG) == RESET) ;
gspi_byte write(QSPI_FLASH QSPIx, *buf++) ;

total _len —= len;

addr += len;

while (qspi_flag get (QSPI FLASH QSPIx, QSPI _CMDSTS FLAG) == RESET) ;
qspi_flag clear (QSP|_FLASH QSPIx, QSPI_CMDSTS_FLAG) ;
gspi_flash _busy check() ;
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} while (total len);

6 BS54

6. 1 a3 B AT EE

Symbol Parameter Min. Max. Unit Condition
Tor Operating Temperature -40 85 C
Tste Storage Temperature -65 150 °C
VGG Supply Voltage 2.7 3.6 v
Vin Input Voltage -0.3 VCC+0. 3 v
6.2 DC ¥
Symboll Parameter Min. Typ. Max. Uni Condition
t
%) VDD Supply Current (active) - - 30 mA
/CS=VDD,
Iss VDD Standby Current - - 55 uA VIN=VDD
orVSS
Deep Power—Down Current /CS=VDD
e - - 15 uA VIN=VDD
or VSS
Vi Input LOW Voltage -0.5 - 0. 16VCC v
Vin Input HIGH Voltage 0. 8VGC - VCG+0. 4 v
Vou Output LOW Voltage - 0.4 v
(lo=1. 6mA) VDD=2.773.6 V
Vo Output HIGH Voltage 0.2 v
(1o0v=—100uA)
Y Input Leakage Current - - +2 uA
lLo Output Leakage Current - - +2 uA

Condition: Top =—40°C to 85°C, GND=0V

Note: Ii: Input LOW Current, |: Input HIGH Current,

loo: Output LOW Current, loy: Output HIGH Current,

34
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6.3 AC FFi4
Symboll Alt. Parameter Min. Typ. Max. Unit
Fc Fc Clock Frequency for all instructions except for D. C. 108 MHz
special marking
Fci Fc1 Clock Frequency for READ instructions 55 MHz
Fc2 Fc2 Clock Frequency for 410 WORD READ instructions 80 MHz
tCH tCLH | Clock High Time 5 ns
tCL tCLL | Clock Low Time 5 ns
tCLCH Clock Rise Time(peak to peak) 0.2 V/ns
+CHCL Clock Fall Time (peak to peak) 0.2 V/ns
tSLCH tCSS | CS# Active Setup Time (relative to SCLK) 5 ns
tCHSL CS# Not Active Hold Time (relative to SCLK) 5 ns
tDVCH tDSU | Data In Setup Time 2 ns
tCHDX tDH Data In Hold Time 2 ns
tCHSH CS# Active Hold Time ( relative to SCLK) 5 ns
+SHCH CS# Not Active Setup Time (relative to SCLK) 5 ns
tSHSL tCSH | CS# Deselect Time 20 ns
tSHQZ tDIS | Output Disable Time 8 ns
tCLQV tV Clock Low to Output Valid 7.5 ns
tCLAX tHO Output Hold Time 2 ns
tHLCH HOLD# Setup Time ( relative to SCLK) 5 ns
tCHHH HOLD# Hold Time ( relative to SCLK) 5 ns
tHHCH HOLD Setup Time (relative to SCLK) 5 ns
tCHHL HOLD Hold Time (relative to SCLK) 5 ns
tHHOX tLZ | HOLD to Output Low-Z 7 ns
tHLQZ tHZ HOLD# to Output High-Z 12 ns
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- Serial Input Timing

o —_——— |

tCLH ->| <« (SHQZ
SCLK 4
iC o < tQLOH
S [ XX :V LSB
L m— — — :t 5

st X7 - ~TIIITTTTTTTTTTIN

Hold Timing

R

N\ _

fCHHL. tHLCH tHHCH,
_SCLK- __\ 7
7\ X Fﬁ'*ft W\

tCHHH! —»
SO/ HLY e > r tHHOX

XX pOoF--—-

N

ST do not care during HOLD operation.

HOLD#

- WP Timing '.
= /L] AN -
L WHSL SHWL
wed f \ e
SCAK N\ /S S\ S\
St X X X
B Write status register 1s allowed: | _ Write status register is not allowed!

36

www.hmi.gaotongfont.cn



http://www.hmi.gaotongfont.cn/

NS EFSAERAE GT5GL128B
6.4 LFERIF
TYPE
PARAMETER SYMBOL WIN MAX UNIT
VCC (min) to CS# Low tus ™ 25 - ms
Wiite Inhibit Threshold Voltage V™ 1 2 V
LB
Veetmaxf?

‘Vee(min)|

Wi

Tmle>
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GT5GL128B
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7.2 FiERERXEH
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8 FHER

HoE XD HER
S0P8-B 5. 28mmX7. 90mm (208mi 1X311mi 1)
8 5 » g
""""" o J
i ____.*I.___ i [
E1 IE
O L
(e J___i__ : ] e —
| _¥Y 11
__________ Y. Ly,
1 4 NI
¢
e >
[ EES
[ A2 1A
LYY vy
<« Mo Al

Dimensions

Mm Min. - 0.05 1.70 0.36 0.19 5.13 7.70 5.18 0.50 1.21 0. 62 0
Norm - 0.15 1.80 0.41 0.20 5.23 7.90 5.28 1.27 0. 65 1.31 0.74 5
Max. 2.16 0.25 1.91 0.51 0.25 5.33 8.10 5.38 0.80 1.41 0.88 8
inch | Min. - 0.002 | 0.067 | 0.014 | 0.007 | 0.202 | 0.303 | 0.204 0.020 | 0.048 | 0.024 0
Norm - 0.006 | 0.071 0.016 | 0.008 | 0.206 | 0.311 0.208 | 0.050 | 0.026 | 0.052 | 0.029 5
Max. 0.085 | 0.010 | 0.075 | 0.020 | 0.010 | 0.210 | 0.319 | 0.212 0. 031 0.056 | 0.035 8
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