KYI STM32TS60

Multitouch screen controller device using a digital resistive
touchpanel with I2C, SPI, UART and USB interfaces
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Table 1.  STM32TS60 device summary

Feature Description
Touchpanel size 2.5"to 6" (single device) / 6" to 10.1" (dual device) / 10.4" to 15.4" (quad device)

Columns, rows

Up to 129 rows and columns with a maximum of 64 rows and 81 columns
(see main configurations in Figure 2)

Interface [2C, SPI, UART and USB
Supply voltage range 241036V
Max. temperature range -40 °C to +85 °C

Package UFBGA 144 (7 x 7 mm, 0.5 pitch) ECOPACK® package
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Figure 1.

Ballout and pin description

STM32TS60 device UFBGA144 ballout

1 2 3 4 5 6 7 8 9 10 11 12
[ J
-~ ,—-\ -~ .- P = ',-\ = - - - -
A , ‘coLs JcoLv | ‘coLs JecoLv  [fcoLv  [SvbDh [fvssy  \fAKEUR/ ,COL2/\ ,COL4/\ ,cous/\ coua/\
W55 1 (61 1 (631 521 (231 1 v 1,0 SPINSS @OWsY ®OWs?  ROWs4 aowsa
~- ~=’ ~=’ ~=’ ~=’ ~a’ ~a ~.’ ~=7 ~=’ ~=’ ~=7
- - - - s P csy o ems P P - P
B JcoL COL v, ‘o™ JcoLv  fcoLw qfcouw [Sics  fuse  olios  BOL14A couz» oLz
1 1 1
Vo4 \ 29,1 NB4 NB 1 W25 1 GOy (SCL " Dt mowsy mowex BP\LVBG fowey
cma et et e = T T PN - P =
c JcoLv ‘oL JcoLv ‘coLs ROW v fsc. INg ,NCHG\ Jiec2iy [ usB toueA ,coun COL9/\
v62 1 \Ns561 \s71 \Nso1 131 ‘colrp Jr NSDAT  \DP ! aowe4 ROW5g 30W57
~=’ ~=’ ~=’ ~=’ ~=’ ~=’ ~_ ~=’ ~=’ ~=’ ~=’ ~=’
LS I T PR P TP TNV P P PR
b R ‘coL COL v ‘coL COL ' COL v dpin ik shii_ o/ o1 —5’% JcoL cou/\ cou/\ COL5/\
v 50! \51_ S \69 R \]1_ | UARTRK RRCISQL (yers% 2 78,° agv_vsy ‘“‘9‘1"49 agv_vss
Y Y RN ey e cm v e Y s -
£ ,ROW v Jrow s ,ROW\ Jrowy  fcoLv  [frows  [fRows  [fcoLv  [fcols sfiz_misos [coLsn COL15A
V33 1 37 1 391 N3+ N7a N1 N2 J7,r \76,r oley  Rowst aowes
~- ~a’ ~=’ ~=’ ~=’ ~=’ ~=’ ~.’ ~=7 ~=’ ~=7
-~ s -~ -~ s -~ '4-\ —- o= 4- 4- 4— 4- —-
F ,ROW\ JROW v ,ROW\ ROW\ JROW v ROW\ ROW\ Rk ‘coL R ‘coLn Rk ‘CcoL R ’ con COL\
vA41 1 (341 (351 N N3 N2 Vo v 280 W 30,0 NT72 0 27t \ 29 s
~=? ~a ~=’ ~a ~a’ ~a ~=7 ~=’ ~=’ ~=’ ~=’ ~a’
Y P Y P = P . Y P Y L, -
G JrROW  JfRow  SRowh  SROwr  ROwW  [/BOO 1 P'UULEBUF;/ $f2_sok/ Pz MOsy JcoLs [ cols “Col
‘~4ﬁ" ‘~4§" ‘~4E" ‘~4E" \~4_" ‘~T2" ‘QOIJ QOES'S' C;OI;GZ' ‘~31" ‘~2_1" \~3_2"
-~ s -~ e~ e~ o=~ o~ o= o= ,- PN
u | JRowy  fRows fRow  fRows /ROW ?ﬁfg ,‘3%'}?/ Joolh  [fcolh  Jfcolh  [colh ool
\48 1 Nas 1 Nar ot Nao1 N5 1 o Ner N0 N N N2
“~o7 «~o? oo’ «~o? s SWCLK SWDIQ ~o? <o s o “~.’
'—-~ -~ '—-~ -~ -~ '—-~ -~ '—-~ ,—-\ '—-~ ,4-\ '4-\
J JROWY  JROWY  JROW' JROW' ROW' ROw? .cousg/: ycoLy JcoLy JjcoLr Jjcor [ coLy
‘~29" ‘~21_ ‘~18" ‘~1§' \~6_' ‘~11" \JIR_SI ‘~1§" ‘~4§' ‘~4£)" ‘~3_5' \~4_7'
'4-\ -~ I‘-\ -~ s o= '4-\ '4-\ 4- I‘-\ '4-\ I‘-\ 'v-~
K (ROWY  JROwt  JfROowt  JRowt RO ROWY oot ,COLGBA JooLy JScoLy ooy [ScoLs
w22 ! V17 0 v 24 0 \ 26 7 7! 14 7 [N ! \JTDO' a1t .42 1 . 441 \ 48 1
~ = ~=’ ~=’ ~ - ~=’ ~a’ ~=’ ~=’ ~=’ ~=’ ~=’ ~=’
L e ems P e e ems = - cme e o =
L JROws  Row  ‘ROWs ROW\ ROW\ JROW v ROW\ f;oum JcoLv  [fcoLh COL\ JcoL
23 1 28 1 29 1 31 ¢ 9 1 16 1 15 1 JTDL 33 1 43 1 37 1 45 1
‘~_’ ‘\_’ ‘~_’ ‘\_’ ‘\_ ‘~_’ ‘\_ ‘~_ ‘N_' ‘~_’ ‘N_' \N_'
R P P PR T T P N RS
M JrRow  JRows  Row  [ROw ROW\ JvDD vss v JScouv Jfcouvy Sfcouw | ’ con ) ’coL
V25 1 \27' V30 ! w21 Ng.1 N 21 \2' A 70,0 W34 381 391 36,0
~ - ~=’ ~ - ~ - ~ - ~ =’ ~=’ ~=’ ~=’ ~=’ ~=’ ~a’
ai17410
6/18 Doc ID 16925 Rev 1 Lys




STM32TS60 Ballout and pin description
Table 2. STM32TS60 pin definitions

Pin Pin Pin . .

no. type“) level®® PIn name Pin function

A1 O COL55 Touchpanel column 55

A2 (0] COLs61 Touchpanel column 61

A3 (0] COL63 Touchpanel column 63

A4 (0] COL52 Touchpanel column 52

A5 0] COL23 Touchpanel column 23

A6 S VDD_1 Supply voltage pin 1

A7 S VSS_1 Ground pin 1
Device wakeup capability.

A8 | WAKEUP/SPI1_NSS SPI1 slave select (active low) for host
controller communication.

A9 10 COL2/ROWS50 Touchpanel column 2
Touchpanel row 50

A10 10 COL4/ROW52 Touchpanel column 4
Touchpanel row 52

A11 10 COL6/ROW54 Touchpanel column 6
Touchpanel row 54

A12 10 COL8/ROWS6 Touchpanel column 8
Touchpanel row 56

B1 O CoLe4 Touchpanel column 64

B2 (0] COL49 Touchpanel column 49

B3 (0] COL54 Touchpanel column 54

B4 (0] COL53 Touchpanel column 53

B5 (0] COoL25 Touchpanel column 25

B6 o 0SC_OUT/COLT78 Crystal/resonator oscillator output
Touchpanel column 78

B7 | OD FT 12Cc2_ScL®) I°C2 clock to Haptic system

B8 10 USBDM USB dat:_:l for host controller
communication

B9 10 COL10/ROW58 Touchpanel column 10
Touchpanel row 58

B10 10 COL14/ROW62 Touchpanel column 14
Touchpanel row 62

B11 10 COL12/ROWE0 Touchpanel column 12
Touchpanel row 60

B12 o) COL13/ROW61 Touchpanel column 13
Touchpanel row 61

C1 o coLe2 Touchpanel column 62

c2 (0] COL56 Touchpanel column 56
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Table 2. STM32TS60 pin definitions (continued)

Pin Pin Pin . .

no. typem level® Pln name Pin function

C3 (0] COL57 Touchpanel column 57

C4 o COL59 Touchpanel column 59

C5 10 ROW13 Touchpanel row 13

C6 | 0SC_IN/COL77 Crystal/resonator oscillator input
Touchpanel column 77

c7 10 FT NCHG Touchpanel change output (active low)

c8 | OD 12c2_SDA® I2C2 data to Haptic system

c9 10 USBDP USB dat§+ fpr host controller
communication

c10 To) COL16/ROW64 Touchpanel column 16
Touchpanel row 64

c11 o) COL11/ROW59 Touchpanel column 11
Touchpanel row 59

ci2 To) COL9Y/ROWS7 Touchpanel column 9
Touchpanel row 57

D1 O COL50 Touchpanel column 50

D2 (0] COL51 Touchpanel column 51

D3 (0] COL58 Touchpanel column 58

D4 (0] COL60 Touchpanel column 60

D5 10 COL71 Touchpanel column 71
SPI1 slave in for host controller
communication.

D6 4 SPI1_SVUART_RX UART data receive for host controller
communication.
SPI1 clock input for host controller
communication.

b7 VoD FT SP_SCK/I2C1_SCL I2C1 clock input for host controller
communication.
SPI1 slave out for host controller
communication.

D8 |O/OD/O| FT |SPI1_SO/12C1_SDA/UART_TX |I°C1 data for host controller
communication.
UART data transmit to host controller.

D9 10 COL73 Touchpanel column 73

D10 To) COL7/ROWS5 Touchpanel column 7
Touchpanel row 55

D11 To) COL1/ROW49 Touchpanel column 1
Touchpanel row 49

D12 10 COL5/ROW53 Touchpanel column 5
Touchpanel row 53

E1 10 ROWS33 Touchpanel row 33
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Ballout and pin description

Table 2. STM32TS60 pin definitions (continued)

:c')n tyl:xie%) Ie\lj(ieT(z) PIn name Pin function
E2 10 ROW37 Touchpanel row 37
E3 10 ROW39 Touchpanel row 39
E4 10 ROW38 Touchpanel row 38
E5 10 COL74 Touchpanel column 74
E6 10 ROW1 Touchpanel row 1
E7 10 ROW2 Touchpanel row 2
E8 O COoL17 Touchpanel column 17
E9 0] COL76 Touchpanel column 76
SPI2 master in/slave out from/to STMT
E10 | 10/0 SPI2_MISO®¥/cOL66 controller device (extension interface).
Touchpanel column 66.
E11 | 10 COL3/ROWS1 Igﬂgﬂg::g: fg\:\t‘g‘f 3
E12 | 10 COL15/ROW63 23222222: fgx"g; 15
F1 10 ROW41 Touchpanel row 41
F2 10 ROW34 Touchpanel row 34
F3 10 ROW35 Touchpanel row 35
F4 10 ROW36 Touchpanel row 36
F5 10 ROWS3 Touchpanel row 3
F6 10 ROW12 Touchpanel row 12
F7 10 ROW10 Touchpanel row 10
F8 0] coL28 Touchpanel column 28
F9 0] COL30 Touchpanel column 30
F10 10 COL72 Touchpanel column 72
F11 (0] coL27 Touchpanel column 27
F12 (0] COL29 Touchpanel column 29
G1 10 ROW44 Touchpanel row 44
G2 10 ROW45 Touchpanel row 45
G3 10 ROW43 Touchpanel row 43
G4 10 ROW42 Touchpanel row 42
G5 10 ROW4 Touchpanel row 4
G6 I BOOTO
7| o USB_PULL-UP/COL75 ?i%ﬁ;:n‘;f’gzm s
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Ballout and pin description STM32TS60
Table 2. STM32TS60 pin definitions (continued)

:c')n tyl:xie%) Ie\lj(ieT(z) PIn name Pin function
SPI2 clock output/input from/to STMT

G8 | 10/0 SPI2_ScK®/coLe5 controller device (extension interface).
Touchpanel column 65.
SPI2 master out/slave in from/to STMT

G9 | 10/0 SPI2_MOSI¥/coL67 controller device (extension interface).
Touchpanel column 67

G10 (0] COL31 Touchpanel column 31

G11 O CoL21 Touchpanel column 21

G12 @) COL32 Touchpanel column 32

HA1 10 ROW48 Touchpanel row 48

H2 10 ROW46 Touchpanel row 46

H3 10 ROW47 Touchpanel row 47

H4 10 ROW40 Touchpanel row 40

H5 10 ROWS5 Touchpanel row 5
Touchpanel column 80

H6 110 COL80/JTCK/SWCLK JTAG clock
Serial wire clock
Touchpanel column 79

H7 110 COL79/JTMS/SWDIO JTAG mode selection
Serial wire data input/output

H8 (0] COL19 Touchpanel column 19

H9 (0] COL20 Touchpanel column 20

H10 O coL24 Touchpanel column 24

H11 0] COL22 Touchpanel column 22

H12 o COL26 Touchpanel column 26

J1 10 ROW20 Touchpanel row 20

J2 10 ROW21 Touchpanel row 21

J3 10 ROW19 Touchpanel row 19

J4 10 ROW18 Touchpanel row 18

J5 10 ROW6 Touchpanel row 6

Jé 10 ROW11 Touchpanel row 11

J7 | 10 COL69/JTRST Jouehpanel column 69

J8 (0] CcOoL18 Touchpanel column 18

J9 o COL46 Touchpanel column 46

J10 O CoL40 Touchpanel column 40

J11 (0] COL35 Touchpanel column 35

10/18
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Table 2. STM32TS60 pin definitions (continued)
:c')n tyl:)ie%) Ie\lj(ieT(z) PIn name Pin function
J12 0] CcOoL47 Touchpanel column 47
K1 10 ROW22 Touchpanel row 22
K2 10 ROW17 Touchpanel row 17
K3 10 ROW24 Touchpanel row 24
K4 10 ROW26 Touchpanel row 26
K5 10 ROW7 Touchpanel row 7
K6 10 ROW14 Touchpanel row 14
K7 10 NRST Reset (active low)
K8 | 0/O COL68/JTDO ﬁx‘éhzzf'oict’:ﬂt"” 68
K9 (0] COoL41 Touchpanel column 41
K10 (0] CcoL42 Touchpanel column 42
K11 O COL44 Touchpanel column 44
K12 (0] CcOoL48 Touchpanel column 48
L1 10 ROW23 Touchpanel row 23
L2 10 ROW28 Touchpanel row 28
L3 10 ROW29 Touchpanel row 29
L4 10 ROW?31 Touchpanel row 31
L5 10 ROW9 Touchpanel row 9
L6 10 ROW16 Touchpanel row 16
L7 10 ROW15 Touchpanel row 15
L8 | 10 COL81ATDI ﬁ/‘icehz:l?:'inc;&‘m” 81
L9 o COL33 Touchpanel column 33
L10 (0] COL43 Touchpanel column 43
L11 o COL37 Touchpanel column 37
L12 (0] COL45 Touchpanel column 45
M1 10 ROW25 Touchpanel row 25
M2 10 ROW27 Touchpanel row 27
M3 10 ROW30 Touchpanel row 30
M4 10 ROW32 Touchpanel row 32
M5 10 ROWS8 Touchpanel row 8
M6 S VDD_2 Supply voltage pin 2
M7 VSS_2 Ground pin 2
M8 10 COL70 Touchpanel column 70
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Table 2. STM32TS60 pin definitions (continued)
Pin Pin Pin . .
no. typem level(® PIn name Pin function
M9 (0] COL34 Touchpanel column 34
M10 O COL38 Touchpanel column 38
M11 (0] COL39 Touchpanel column 39
M12 (0] COL36 Touchpanel column 36

1. | =input pin, O = output push-pull, IO = input/output, OD = output open drain, S = supply pin

2. FT =5V tolerant

3. 12C2interface is designed to drive an Haptic system

4. SPI2 is used to interconnect the STMT controller for multidevice systems.
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STM32TS60 Application diagrams

3 Application diagrams
Figure 2. Single-device typical application schematic for 2.5” to 6” panels
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Table 3. Single-device typical application passive component list
Ref. Typ. Comment Ref. Typ. Comment
Value value
Cc1,Cc2 18 pF | For USB interface only C3,C4 100 nF | Decoupling capacitors
X1 16 MHz | For USB interface only C5 1 uF | Filtering capacitors
R1 (1) | For USB interface only cé 10 nF | Reset filter
R2 10 KQ R5 1.5 KQ| For USB interface only
R3,R4 4.7 KQ| For I2C interface only R6 10 KQ| Reset filter

1. Value depends on resonator or crystal Rg resistance.
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Figure 3. Dual-device typical application schematic for 6” to 10.1” panels
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Application diagrams

Table 4. Dual-device typical application passive component list

Ref. \;ra‘qze Comment Ref. v-ZSe Comment
Cc1,C2 18 pF | For USB interface only | C3,C4,C3’,C4’ | 100 nF | Decoupling capacitors
X1 16 MHz | For USB interface only C5, C5 1 yF | Filtering capacitors
R1 - | For USB interface only C6 10 nF | Reset filter
R2 10KQ R5 1.5 KQ | For USB interface only
R3,R4 4.7KQ | For I2C interface only R6 10 KQ | Reset filter

1. Value depends on resonator or crystal Rg resistance.
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Part numbering STM32TS60

4 Part numbering

Table 5. Ordering information scheme

Example: STM32 TS 60 Z H 6 xx 'y

Device family
STM32 = ARM-based 32-bit microcontroller

Device sub-family

TS = touchscreen family

Touch sensing technology

60 = multitouch resistive

Pin count
Z =144 pins

Package
H = UFBGA

Temperature range

6 = industrial temperature range —40°C to 85°C

Firmware configuration

Firmware revision

For further information on any aspect of this device, please contact your nearest ST Sales
Office.

The category of second Level Interconnect is marked on the package and on the inner box
label, in compliance with JEDEC Standard JESD97. The maximum ratings related to
soldering conditions are also marked on the inner box label.
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5

Revision history

Table 6. Document revision history
Date Revision Changes
16-Dec-2009 1 Initial release
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Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries (“ST”) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and services described herein at any
time, without notice.

All ST products are sold pursuant to ST’s terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a license grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considered as a warranty covering the use in any manner whatsoever of such
third party products or services or any intellectual property contained therein.

UNLESS OTHERWISE SET FORTH IN ST'S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION), OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

UNLESS EXPRESSLY APPROVED IN WRITING BY AN AUTHORIZED ST REPRESENTATIVE, ST PRODUCTS ARE NOT
RECOMMENDED, AUTHORIZED OR WARRANTED FOR USE IN MILITARY, AIR CRAFT, SPACE, LIFE SAVING, OR LIFE SUSTAINING
APPLICATIONS, NOR IN PRODUCTS OR SYSTEMS WHERE FAILURE OR MALFUNCTION MAY RESULT IN PERSONAL INJURY,
DEATH, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE. ST PRODUCTS WHICH ARE NOT SPECIFIED AS "AUTOMOTIVE
GRADE" MAY ONLY BE USED IN AUTOMOTIVE APPLICATIONS AT USER’S OWN RISK.

Resale of ST products with provisions different from the statements and/or technical features set forth in this document shall immediately void
any warranty granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any
liability of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.

Information in this document supersedes and replaces all information previously supplied.

The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners.
© 2009 STMicroelectronics - All rights reserved
STMicroelectronics group of companies

Australia - Belgium - Brazil - Canada - China - Czech Republic - Finland - France - Germany - Hong Kong - India - Israel - Italy - Japan -
Malaysia - Malta - Morocco - Philippines - Singapore - Spain - Sweden - Switzerland - United Kingdom - United States of America

www.st.com
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