B‘ EARERGABRAS
Best Solution Inc. BS501

BS501
Touch Integrated Circuit

l.

2.

General Description

BS501 is a high-performance capacitive contactless sensor integrated circuit
with strong anti-interference capability as well as steady and rapid sense capability.
It can be used as touch switches for many materials, such as glass, plastic, and so

on.

Capacitive contactless switches can replace traditional switches. Traditional
switches get wear and become dirty easily. Contactless keys avoid holing the panel
and placing the buttons. It’s easy to maintain and makes your products looks more

beautiful. Many electronic products and appliances have adopted it.

The powerful EasyTouch Tool will generate touch key’s input values
automatically in a very convenient way. Customers could use built-in output options
to create the touch programs easily; this will reduce programmer’s loading and

shorten the developing time, as well as speed up the time to market.

Features
® Operation Voltage : 2.2V~5.5V

4 to 12 Touch Keys

Built-in 7 Output Modes

Offers UART TEST Mode

Offers USER_DEFINE Mode. Users could develop output modes they prefer.
Adjustable output (Active High/Low, Level/Toggle/One-shot, ...)

Adjustable sensitivity by changing external capacitor(Cs)

Programmable sensitivity by using EasyTouch Tool

Maximum output duration of 10/60 seconds or disable

Auto calibration

One Key Active (Water proof Purpose)

Adjustable output delay time (0.5 sec ~ 8 sec)
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3. Pin Assignment
perC] 1 207 PB6
PBO ] 2 19 [1 PB7
vss [ 1 16 [ 0sc2 vss [ 3 18 [] 0sc2
CREF [ 2 15 [ osc1 CREF [] 4 17 [ osc1
RREF [ 3 14 7 vDD RREF [] 5 16 [J vDD
RCOUT/ZIN ] 4 3 [ RES RCOUT/IN ] 6 15 [ RES
PAO/RC1L] 5 12 [ PA7/RC12 PAO/RC1L] 7 14 [ PA7/RC12
PA1/RC2L] 6 11 1 PA6/RC11 PA1/RC2L] 8 13 [1 PA6/RC11
PA2/RC3] 7 10 [] PA5/RC10 PA2/RC30L] 9 12 [1 PA5/RC10
PA3/RC4[] 8 9 [0 PA4/RC9 PA3/RC4 [ 10 11 [1 PA4/RC9
BS501 BS501
16DIP/NSOP 20D1P/SSOP
PB3 ] 1 28 [0 PB4
P2 ] 2 27 1 PB5
PB3 ] 1 24 [ PB4 PB1 ] 3 26 [ PB6
PB2 [ 2 23 [ PB5 PBO L] 4 25 [1 PB7
PB1 ] 3 22 [1 PB6 vss [ 5 24 [ 0SC2
PBO ] 4 21 [] PB7 CREF [ 6 23 [1J osc1
Vss[ 5 20 [ osc2 RREF [] 7 22 [ vDD
CREF ] 6 19 [1 osc1 RCOUT/ZINC] 8 21 [1 RES
RREF [] 7 181 VDD PAO/RC1LC] 9 20 [1 PA7/RC12
RCOUT/IN ] 8 170 RES PA1/RC2[] 10 19 [ PA6/RC11
PAO/RC1L] 9 161 PA7/RC12 PA2/RC3L[] 11 18 [ 1 PA5/RC10
PA1/RC2[] 10 15 [ PA6/RC11 PA3/RC4L] 12 17 [ PA4/RC9
PA2/RC30 11 14 [ PA5/RC10 Rcs [ 13 16 [1 RC8
PA3/RC4[] 12 13 [ PA4/RC9 RC6 ] 14 15 [1 RC7
BS501 BS501
24SKDIP/SSOP 28SKDIP/SSOP
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4. Pin Description

PIN 1/0 Option Descriptions

PAO/RC1 I/0 Pull-high* ® Bidirectional 8-bit I/O port. Each pin can be

PA1/RC2 Wake-up configured as a wake-up input via

PA2/RC3 configuration options.

PA3/RC4 ® Software instructions determine if the pin is

PA4/RC9 a CMOS output or Schmitt trigger input.

PA5/RC10 ® Pull-high resistors can be added to each pin

PAG6/RC11 via a configuration option.

PA7/RC12 ® Pins PAO and PA1 are pin-shared with
external interrupt input pins INTO and
INT1, respectively.

® Configuration options determine the
interrupt enable / disable and the interrupt
low/high trigger type.

® Pin PA2 is pin-shared with the external
timer input pin TMR.

® FEach Pin of PAO~PA3 and PA4~PA7 are
pin-shared with RC1~RC4 and RC9~RC12
respectively via configuration options.

® RCI~RC4 and RC9~RC12 are capacitor or
resistor connection pins.

/0 Pull-high* ® Bidirectional 8-bit I/O port.

® Software instructions determine if the pin is

PBO~PB7 a CMOS output or Schmitt trigger input.

® Pull-high resistors can be added to each pin
via a configuration option.

RC5~RCS8 1 Capacitor or resistor connection pins
RCOUT/IN 1/0 RC to F OSC Input/Output PIN
CRrer (@) Connect to External Reference Capacitor
RRer O Connect to External Reference Resistance
RES I Schmitt trigger Reset input.
Active Low
VDD Positive Power Supply
VSS Negative Power Supply (Ground)
0OSC1 I RC or Crystal Choose RC or Crystal to be the source of
0OSC2 (6] system clock by using EasyTouch.
5. Absolute Maximum Ratings
Supply Voltage........ VSS-0.3V to VSS+6.0V Storage Temperature......... -50°C to 125°C
Input Voltage.......... VSS-0.3V to VDD+0.3V Operating Temperature........-40°C to 85°C
Top Total...ooooviieeeieeiieeecee e 150mA TogTotal...ooovovieiiieiceeeeeeeee 150mA

Total Power Dissipation................... 500mW

Note: These are stress ratings only. Stresses exceeding the range specified “Absolute Maximum Ratings”may cause substantial damage to the
device. Functional operation of this device at other conditions beyond those listed in the specification is not implied and prolonged exposure

to extreme conditions may affect device reliability.
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6. D.C. Characteristics

Ta=25°C
Test Conditions ) )
Symbol Parameters Min. Typ. Max. Unit
AV Conditions
Vop Operating Voltage - Fsys: 4AMHz 2.2 - 5.5 \Y
I Operating Current 3V No Load - 1 2 mA
bD1 (Crystal / RC OSC) 5V Fsys=4MHz - 3 5 mA
VIL1  |Input Low Voltage for I/O Ports, |- - 0 - 0.3VDD A%
VIH1  |Input High Voltage for 1/0 Ports, |- - 0.7VDD - VDD v
VIL2  |Input Low Voltage (RES) - - 0 - 0.4VDD \Y%
VIH2  |Input High Voltage (RES) - - 09VDD | - VDD %
VILA RC Oscillation Input Low ) ) 0 i 0.3VDD v
Voltage (IN)
VIH3 RC Oscillation Input High ) ) 0.7VDD i VDD v
Voltage (IN)
. 3V _ 4 8 - mA
IOL /O Sink Current 5V VOL=0.1VDD 10 20 - A
IOH 3V _ -2 -4 - mA
1/O Source Current 5V VOH=0.9VDD S 10 - A
. 3V _ 2 4 - mA
IOL1 RREF and CREF Sink Current 5V VOL=0.1VDD 5 10 - A
3V _ -1 -2 - mA
IOHI  |RREF and CREF Source Current 5V VOH=0.9VDD 25 X - A
/. A.C. Characteristics
Ta=25°C
Test Conditions
Symbol Parameters Min. Typ. Max. Unit
AV Conditions
System frequency - 22V~5.5V - - 4000 - KHz
Fsys
(Crystal/RC)
Watchdog Oscillator Y - 45 90 180 us
twoTosc )
Period 5V - 32 65 130 us
Watchdog Time-out Period| 3V - 11 23 46 ms
twoT1
(WDT RC OSC) 5V - 8 17 33 ms
tres | External Reset Low Pulse | - - 1 - - us
Width
tmaxon |Maximum Output Duration| - - 0 10 60 sec
toLy Output Delay Time 0 - 8 sec
tel Auto Calibrate Time - - 0.5 - 2 sec
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8. Functional Description
8.1 Sensitivity
In many ways, there are some impacts to sensitivity, such as the thickness of panel,
the electrode size, shape and orientation. So in different circumstances, we can adjust the
sensitivity by using the following two methods.
(1) Changing the value of Cs; bigger Cs makes better sensitivity. (Cs: 10pf ~ 50pf)
(2) Using EasyTouch Tool

8.2 Output
User could choose different output modes (see following) by using EasyTouch Tool.
BINARY
BINARY INDICATE
DIRECT
DIRECT BINARY
DIRECT SPI
SPI
SPI_INDICATE
USER DEFINE
User could determine the output formats as below for each key by using EasyTouch Tool.
®  Active High / Active Low
® Level/ Toggle / One-Shut
® Delay
°

Re-trigger

8.3 Maximum on Time

In some cases, external interference could make touch keys active for a long time. In
order to avoid the phenomenon, BS501 offers Maximum active duration of 10/60 seconds.
User also could choose disable Maximum on Time function. If the keys have been touched for
over the duration selected, the outputs will resume, and the program will scan the keys anew.

8.4 Auto calibration
The environment is variable. For example, temperature, humidity etc. In order to work
well in all environments, BS501 automatically calibrates the reference value timely.
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9. Application Circuit

4Aey
VDD RESONATOR
VDD=22~55V M
VIN VDD 0SCl
T T 0SC2 3 IDI 1
ROSC
DIODE 7SK@AMHZ
10uF/16V 0.1uF “
0SCl | —
= COSC
——470p CRYSTAL
0SCl 4MHZ
0SC2
VDD=22~55V = |:||_|
VIN  LDO VDD
1 ) 3
Vin - Vou OSC CIRCUIT
z 1
© p—
/|BuF/16V 0.1uF
Recommand power circuit
Kl CREF
12P ~50P BS501-16
1 KEY1 e
1 16_0SC2
RREl '|| 7 Vs 0SQ2 —5—55c1 | Circuit VDD
P — CREF OSCI —3 T
— RREF VDD —
K2 % =— RCOUT/N /RES (—>
X KEY2 ey =— PAORCI  PATRCI2 — Rreset
e Z— PAIRQ  PAGRCIl — 100K
RerT £— PA2RG  PASRCI0 — _
t PA3/RC4 PA4/RCY Indicate ]
K3
eset
1 KEY3 . . . .
4Key binary + indicate mode :LL
K4 )
CREF
‘ L KEY4 12P ~50P BS501-16
1 16 0s2 | OSC
w2 P ey [15-0sc1 | CGireuit VDD
4 3 14 T
S— RREF VDD —3
T = RCOUT/N RES —
XEv2 © ] PAORCI PA7/RCI2 T I SO Rreset
e Z— PAIRQ  PAGRCIl —5 SCK | 100K
REVa T PA2RG3 PAS5/RCI0 5 { Indicate
. PA3RCA PA4RCY —2— OITE
Rpull-high Rpull-high
eset
VDD
: : UF
4Key SPI + indicate mode
CREF
12P ~ 50P BS501-16
1 16 0s2 | OSC
reer| 2 his OSQ |—5—55c1 | Circuit VDD
p — CREF 0sCl I—3 T
S RREF VDD |—3
T =—— RCOUTIN RES (—>
T OE = PAORCI PA7/RCI2 0 I SbO Rreset
e Z— PAIRQ  PAGRCI — SCLK ] 100K
v S— PAZRG  PASRCIO |—5—( _
PA3/RCA PA4/RCY .
Rpull-high Rpull-high
eset
VDD
1UF

4Key SPI mode

0.1UF

0.1UF
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CREF
12P ~50P

VDD

Rpull-hig] Rpull-high

KEY1
KEY2
KEY3
KEY4

‘ SCLK |
BS501-20 L_E00
1 pmi PBS |—2 (" OUTI
R oy 18 05 OUT2__1osc
451 CREF oSl }z OSCI Circuit VDD
2— RREF VDD —2
=— RCOUT/N /RES —>
5 PAORCI PA7/RCI2 3 Rreset
5— PAIRQ  PAGRCII — OUT4 hoed
S PAZRG  PASRCI0 — 1
. PA3RCA PA4RCY —HC o]
. reset
4Key direct + SPI mode

:guf_

CREF
12P ~50P BS501-16
1 16 0s2 | OSC
| 1 VSS 0sC2 el
ERE | § | cREF oSl }i 0SCl__| Circuit VDD
T RREF VDD B
T = RCOUT/IN /RES 5
’EV2 = PAORCI PA7/RCI2 T Rreset
I8 = PALRQ PAG/RCI1 m 100K
IV T PA2RG3 PASRCLO0 |—3= i
- | PA3RCA PA4/RCY |———= T o1ur
Rpull-high Rpull-high
4Key SPI mode P
CREF
12P ~50P BS501-16
1 16 0s2 | OSC
| 1 VSS 0SC2 SO
@_”:g CReE o ii OSCL_| Circuit
S RREF VDD B
VT < RCOUT/IN /RES 5
e = PAORCI PA7/RCI2 m OUTI Rreset
P =— PAIRC2  PAGRCII 0 OUT2 ]ngz
v < PA2RC3 PAS5/RC10 5 OUT3 1
. PA3/RC4 PA4/RCY OUT4 ot
4Key direct mode E
CREF
12P ~50P BS501-16
1 16 0sc2 | OSC
| 1 VSS 0sC2 = i
4RRE | § | cREF oSl }Z 0SCl_| Circuit VDD
T RREF VDD 5
VT = RCOUT/IN /RES 5
e = PAORCI PA7/RCI2 T BIN2(MSB Reeset
B3 = PAIRQ PAG6/RCI1 m BINI 100K
REVT T PA2RC3 PA5/RCI0 3 BINO(LSB) 1
- PA3/RC4 PA4/RCY ol

4Key binary mode

_10:_

BSI.

BRI E L ﬁ],&—‘]ﬁ]i’ﬂ’@ ’:’H‘:?%;MQF N R R S
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o—Key
VOD
/DI RESONATOR
VDD=22~55V MHZ
VIN VDD 0sCl
T 052 0 1
ROSC
DIODE 7SK@AMHZ
10uF/16V 0.1uF o
0sCl | —
= COsC
——470p CRYSTAL
0sCl
052
VDD=22~5.5V —_ |:|
VIN LDO VDD
1 4 3
v ves | OSC CIRCUIT
Z
© p—
TIOuF/16V 0.1uF
Recommand pOWGr circuit
K1
CREF
1 KEY1 12P ~50P BS501-16
1 16 0s2 | OSC
rre =7 Vs OS2 =351 ] Circuit VDD
© p — CREF OSCI —3 T
o— RREF VDD —2
RCOUT/N /RES
L KEY2 e >— PAORCI  PATRCI2 1 ™S00 Rresct
L PAIRC2  PAGRCII SCLK ]
KEY3 7 10 - 100K
KEYA s 1 PA2/RC3 PA5/RCI0 9 KEYS 1 _Indicate —
G . PA3/RCA PA4RCY |—2—BEYD 01TE
Rpull-high Rpull-high
1 KEY3 eset
VDD
f 3 1UF
5Key SPI+ indicate mode
K4 =
1 KEY4 CREF
12P ~50P BS501-16
1 16 0sC2 | OSC
K5 rre 'l vsS OS2 3551 ] Circuit VDD
. CREF 0SCl
4 3 14 T
. KEYS S— RREF VDD —3
o =— RCOUT/N RES —
g 2— PAORCI  PATRCI2 — ) Rrest
E = PAIRQ PAG/RC11 m SCLK | 100K,
e F— PAYRG  PASRCI0 —g o 1
. PA3/RCA PA4RCY —=2BET? o10H
Rpull-high Rpull-high
eset
5Key SPI mode |
BIN2(MSB
BINI
BINO(LSB
BSS01-24
OUTI
é PB3 PB4 5‘3‘ ouT2
— PR PBS —= OUT3
=— PBI PB6 — OUT4
5 1 \p,BSg Opg 20 0SC2 OV OSC
g | CREF 0SCl g OSCI Circuit VDD
£ RREF VDD —
< 53— RCOUT/N RES —
KEY2 J0 ] PAORCL  PATRCI2 |77 Rreset
REVZ 1 L pAlR®2  PAGRCI —2X
KEY3 11 14 100K
KB PAZRG  PASRCI0 —>ys 1
KEYS 12 pasrcs PA4RCY —
0.1UH
eset
5Key direct + binary mode

—

PRI LS U £y B 2SR AT R 4
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1

CREF
12P ~ 50 BS301-16
1 16 0s2 | OSC
ree 7 vss 0SQ2 —5—5561 | Circuit VDD
p 2 CreF osc1 — =
3 RREF VDD —2
KEYT | ooy RES —5
REv] S— PAORCI  PATRCL2 |—12 BIND(VSB Rresct
REY2 § — PAIRQ  PA6RCII —I1 BINI Rrese
o 7— PAZRG  PASRCI0 —a0—————— BINKLSD) 1
. | PAJRCA  PA4RCY ——KEY3 e
eset
: 1UF
5Key binary mode P
— T BIN(MSB)
BINI
BSS01-20 BINGIESE)
CREF
12P~|50P T, prg —22
:
ERRE o s osg et [ osc
451 CREF oscl }(7) OSCI Circuit VDD
> RREF VDD |—1
ot § — RoOUTIN RES —12
L PAORCI  PATRCI2 —3
KEY2 8 13 Rreset
Ry . PAIRQ  Pa6RCI —13 Rrese
' PADRGZ  PASRCI0 —3— 1
KB4 10 ppsres  padrey —ILKEYS ool
eset
5Key binary + indicate mode

BS501-20
CREF
12P ~ 50P é oBI - ?g
R R o o | osc
4 17_0SCl_| Circuit VDD
i CreF 0sCl —Z T
2 — RREF VDD |—2
T S — RCOUTIN RES ——>
- 7— PAORCI  PATRCI2 —2—{ OUT5 > Rreset
| PAIRC2  PAGRCI —2
KEY3 9 12 100K
e S PAZRGS  PASRCIO —— o 1
| PA3RCH PA4RCY e
0.1uF
. eset
SKey direct mode T
VDD
Rpull-high PRpull-high
‘ SCLK ]
BSS01-20 L_tD0
CREF
12P ~50p — PBI PB6 (—30———— OUTI
ERRt oy I8 0% OU2Z__1osc
451 CREF oSl ig OSCl1 Circuit VDD
2 RREF VDD |—2
T $— RCOUTIN RES ——>
- Z— PAORCI  PATRCI2 —2 oUT3 Rreset
v S— PAIRQ2  PAGRCI — OUT4 oo
o S— PAZRG3  PASRCI) —*——z=z— OUT5 1
| PA3RCA PA4RCY —L— KEY2 o
. 1uF
. reset
5Key direct + SPI mode »
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6-Key
VDD RESONATOR
VDD=22~55V AMHZ
VIN v_1|3_D OCl
0S2___3 1
N - =23
DIODE 75K@AMHZ
10uF/ 16V 0.1UF “
OsCl —
= Cosc
70P CRYSTAL
0sCl 4MHZ
L| |:|
VDD=22~55V =
VIN  LDO VDD
i ] 3
Vo o OSC CIRCUIT
Z
©
’I\lOuF/l()V 0.1uF
Recommand power circuit
K1
‘ 1 KEY1
—{ BIN2(MSB)
K2 BINI
! KEY2 B501-20 BINO(LSB
— CREF
12P~|50P ; - - %(9)
K3 ERRE oy | 1870502 0SC
451 CREF oSl }(7) OSCI Circuit VDD
1 KEY3 =— RREF VDD 5
T =— RCOUT/IN /RES —
e S PAORCI PATRCI2 |— 5 Reeset
e 5— PAIRC PAG/RCI1 okEYE 100K
p KEY4 0| PAZRG LRG0 11_KEY5 et
. PA3RCA PA4RCY —————=1° ool
1 KEY4 :
eset
. | IUF
Ks 6Key binary mode _I—I'Z—
‘ 1 KEY5 =
K6
‘ 1 KEY6
—{ BIN2(MSB)
BINI
B501-20 BINO(LSB
CREF
12P ~50P 1 - PR |—20
l g PBO PB7 }g 052 Indicate 0sC
VsS 0sC2 o
451 CREF oSl }(7) OSCI Circuit VDD
=— RREF VDD —2
T =— RCOUT/IN /RES —
e g PAORCI PATRCI2 |— = Reeset
e 5— PAIRC PAG/RCI1 okEYE 100K
KEY4 0| PAZRG LRG0 11_KEY5 et
. PA3RCA PA4RCY —————=1° 0.1UR
eset

6Key binary + indicate mode

l&
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BIN2(MSB)
BINI
BINO(LSB)
BS501-24
L pms pR4 —2 oun
CREF 2 3
12P ~50P R e PBS ™% outs
S PBI PB6 — OUT4
5] v o oo OUTS > | osc
2 | CREF oSl g OSC1 Circuit VDD
+— RREF VDD —5
o 5— RCOUTIN /RES —¢
o~ PAORCI  PA7RCI2 —2———— OUT6 »
KEY2 10 15 Rreset
ole U PAIRC2  PAGRCII
KEY3 0 14 KEY6 100K
Kova 1 | PAZRG  PASRCI0 s -
SR 2 PAIRG  PA4RD - ool
eset
: : 1UF
6Key direct + binary mode
BS501-20
CREF
12P~|50P L g PBS %8
[ '|| 3 \P,Bsg og 18 082 [ OSC .
RRE] 4 17_0scl_| Gircuit VDD
p = CREF OSCl —¢ T
=— RREF VDD —2
T =— RCOUT/N /RES |—=
e £— PAORCI  PATRCI2 — OUTS Rreset
| PAURC2  PAG6RCII 0OUT6
KEY3 9 12 KEY6 100K
o 5 PAZRG  PASRCI0 — = L
| PAJRCGH  PA4RYY ————12 o
. eset
6Key direct mode E‘l .
VDD
Rpull-high PRpull-high
SCLK ]
{ SO
BS301-24 I_ S
OUT2
B PB4 | —2 OoUT3
— PR PBS |— OUT4
S— PBI PB6 — OUT5
5 | f,';g Opg 20 0SC2 L_OUT6 _ OSC
(7, | CREF 0SCl %z OSCI Circuit VDD
e RREF VDD —
e 5— RCOUT/N /RES (—
KEY2 —q0 | pAORCL PATRCI2 s Rreset
REY3 11| PARQR  PAGRCIL < iy 100K
KEva | PAZRG PASRCL I REs =
S22 PAIRCGH  PA4RO —=——=12 ot
. eset
6Key direct + SPI mode

_];lﬂzuF_
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CREF
12P ~50P BS501-16
1 16 0s2 | OSC
RRE '|| 7 | VSS 0SQ2 |\ — 35551 Circuit VDD
p S CREF 0SCl 7 T
T RREF VDD 3
T = RCOUT/IN /RES 5
e =— PAORCI PA7/RCI2 m {SDO Rreset
{ PAI/RC2 PAG/RCI1 SCLK |
KEY3 7 10_KEY6 100K
T < PA2RG3 PASRCI0 —5—— 2= 1
| PA3/RCA PA4RCY |————== I
0.1UF
Rpull-high§ SRpull-high
eset
VDD
. IUF
6Key SPI mode pue |
VDD
Rpull-hi Rpull-high
‘ SCLK |
BSS01-20 ! I%DO[
CREF 1 _Indicate
12P ~50P 1 - S 20
2 PBO PB7 D
3 = G 1§ 0sc2 | OSC.
4 17 0SCl | Circuit VDD
= CREF 0SCl T T
=— RREF VDD 2
T 7 RCOUT/IN /RES 7
e 1 PAORCI PATRCI2 |—5 Rreset
KEY3 5] PAIRQ  PAGRCIL — 74y 100K
KEY4 0] PAZRG PRSHIICIE 11_KEY5 -
| PA3/RCA PA4/RCY 0.1UF

6Key SPI + indicate mode o=

reset
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7—Key
VOD
/DI RESONATOR
VDD=22~5.5V 4MHZ
VIN VDD oscl
T T 0SC2 IDI 1
ROSC
DIODE 7SK@AMHZ
10uF/16V 0.IuF -
0sCl =
= aosc
=Ls70p CRYSTAL
oscl AMHZ
05C2
VDD=22~55V = EEm— |:| —!
VIN LDO VDD
I ‘ 3
e OSC CIRCUIT
Z
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E.IUF

11Key SPI + indicate mode =

BSS01.28
! 23
CREF 7 | B PB4 —5%
12P ~50P 3 | B2 PBS —55X
>— PBI PB6 —32-
—{ B
5] e oo Indicate > | 0sC
g | CREF oscl g OSCl1 Circuit VDD
T — RREF VDD |—22
- 5— RCOUTAN RRES —=
KEVI 9 I pagRcl  PATRCI2
KEY2 10 19 KEY11 Rreset
REY2 10 I palR2  PAGRCI — KEYIL
KEY3 0 18 _KEYIO 100K
KEV3 11 L payRa3  PASRCIO A1
KEY4 12 pa3ros PA4ROY —L KEV T
KEYS 3 16 KEYS 0.1UF
KEY6 iz | RO RE% 15_KEY7
KEY6 14 I pes RCT .

11Key binary + indicate mode
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EARERGABRAS
Best Solution Inc.

BS

BS501

12-Key
DD
VDI RESONATOR
VDD=22~5.5V 4MHZ
VIN VDD 0sCl
T 02 3 il 1
ROSC
DIODE 7SK@4MHZ
10uE/16V 0.1uF “
OSC1 =
= cosc
=—0p CRYSTAL
0sCl 4AMHZ
02
VDD=22~5.5V —_ |:|
VIN LDO VDD
1 ‘
Vin o Vout OSC CIRCUIT
Z
&
unF/mv |6.1uF
Recommand power circuit
K1
‘ 1 KEY1
BS501-28
K2
1 28
1 KEY2 CREF 7| B PB4 —K
12P ~ 50P 3 P2 PBS —56X
PBI PB6 —2
4 pRo PB7 —2
K3 5 v ooty 2470502 0sC
6 23 OSCI Circuit VDD
. KEY3 . CREF 0sCl DI
7 2
7— RREF VDD —5=
KEY1 | KOOI RES — RV
| PAORCI  PA7RCI2 |—20 KEVIZ
KEY2 10 10 KEYII Rreset
K4 | PAIRC2  PAGRCI] —2 REYIL
KEY3 11 18_KEYI0 100K
| PAJRG3  PASRCI0 — o REYIO 1
. KEV4 KEY4 ey e VRCS |17 KEY9 —
KEYS B pes RCy 16 KEVS 0.1UH
KEY6 ZI RCy 15 KEVT
eset
K5
1UF
1 KEYS
12Key binary mode =
K6
‘ 1 KEY6
K7
VDD Roull-high
1 KEY7
Rpull-high
SCLK |
) {SDO
‘ 1 KEYS BS501-28
1 28
o PR PB4 —52
K9 A5 PR PBS ——5x
PBI PB6 —2<
1 KEY9 4 PBO PB7 25
5 | vss osr 24705 | OSC.
6 23 _0SCl_| Circuit VDD
S — CREF 0sCl —3 T
K =] roourn es |21
1 KEY10 KEVI 0 | pAORCI  PATRCI2 —2) KEVI2
KEY2 10 19 KEYIL Rreset
DY | PAIRCZ  PAGRRCI1
3 11 18_KEY10 100K
| PAZRC3  PASRCIO 1
KEY4 12| pasrca ARG |17 KEY9 —
Kl KEY5 B po Ny 16 KEVS 0.1uF]
KEY6 23 e RCy 15 KEYT
1 KEY11 eset
EluF
Ki2 12Key SPI mode al
KEY12
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EARERGABRAS
Best Solution Inc.

BS501

9.1 Choose Capacitor

VDD
Rpull-high
Rpull-high
SCLK |
{ SO
1
BS501-28 —— Indicate
%‘ PB3 PB4 %
<5 PR PBS |—52
PBI PB6 —=2<
4 PBO PB7 2
5 | vss aFen 24 052 | OSC
6 23 _0SCl | Circuit VDD
= CREF 0SCl 55 T
o RREF VDD 5T
KEY1 9 ROOUITIN RES I —  REv12
- . PAO/RCI PA7/RCI2 -
KEY2 10 19 KEYII Rreset
{ PAI/RC2 PAGRCI1
KEY3 11 13_KEY10 100K
\ PA2RC3 PAS/RCI0 |————me— 1
KEY4 VI o VIRGS 17_KEY9 -
KEY5 B pes e 16_KEYS 0.1UH
KEY6 IR it o 15 _KEY/
reset

12Key SPI + indicate mode

}

BS501-28
! PB3 PB4 —2
CREF 2 27
12P ~50P 3 P2 PBS —56X
| 7 PB1 PB6 W
—{ H
5 ]\)/Igg OPB7 54 OSCo Indicate O.SC‘
g | CREF Oscsml 2 OSCI Circuit VDD
< RREF VDD —57 ¢
KEY1 oo ooU RES —30 Reviz
\ PAO/RCI PA7/RCI2
KEY2 10 19 KEYII Rreset
: . PAI/RC2 PA6/RCI1 :
KEY3 11 18_KEY10 100K
| PA2RC3 PAS5/RCIO i
REVE 12 | pa3rcs  PARCY —IL KEYD T
KEY5 3 16_KEYS 0.IUF
KEY6 iz | RO RE% 15_KEY7
- ' RC6 RC7 ————
eset
1UF

12Key binary + indicate mode

In the application circuit, CS should be less sensitive to temperature, the more stable capacitor the

better, such as X7R, NPO, PPS, X7R and NPO. For higher sensitive applications, usually use PPS film

capacitors.

9.2 PCB Layout Guide

The route of the sensor pad should stay away from power lines. High-frequency signals and other

interference signals should be away from the ground. Let Cs and Rs close with the chip as much as

possible.
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B‘ BEARRIRABRAS

Best Solution Inc. BS501
10. Package Information
16-pin DIP (300mil) Outline Dimensions
A
nOn0onnn
B“ 16 g
it 8
IgRREENRRRER W
ctl _ | T—
D%IJ:l ;Llj:ﬂ I [ —
I 1
2R L
-l-F-i- |
Dimensions in mil
|
Symbo Min. Nom. Max.
A 745 — 775
B 240 — 260
C 125 — 135
D 125 — 145
E 16 — 20
F 50 — 70
G — 100 —
H 295 — 315
1 335 — 375
a 0° — 15°
16-pin NSOP (150mil) Outline Dimensions
AARARARA
J\m a|| T
[ 8}
H%H*H HHH A
c G
. ST
Y —
J =y
o
E
Dimensions in mil
Symbol Min. Nom. Max.
A 228 — 244
B 149 — 157
C 14 — 20
C 386 — 394
D 53 — 69
E — 50 —
F 4 — 10
G 22 — 28
H 4 — 10
o 0° — 10°

The information contained herein is the exclusive property of BSI and shall not be distributed, reproduced, or disclosed in whole or in part without prior written permission of

BSI.
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B‘ EARERGABRAS
Best Solution Inc.

BS501

20-pin DIP (300mil) Outline Dimensions

A

OO0 0M000mo

I} 11
B
réﬁ 10

oooooooon

T

D;_ll‘l‘l l+l*l I lIJ L

F

o

Symbol : Dimensions in mil

Min. Nom. Max.
A 1020 — 1045
B 240 2760
¢ 125 — 135
D 125 — 145
E 16 20
F >0 70
G — 100 —
- 295 — 315
! 335 375
: 0° 150
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B‘ EARERGABRAS
Best Solution Inc. BS501

20-pin SSOP (150mil) Outline Dimensions

FTHHHAARARAA
20 11

s
Al D B

1 10
+ HUBREBHEED

el E:' =l

s |

I | G

D ¥
WOOAOmomLy — [fe—"
3 =
E F o
Dimensions in mil
Symbol
ymbo Min. Nom. Max.
A 228 244
B 150 158
C 8 — 12
C’ 335 — 347
D 49 65
E — 25 —
F 4 — 10
G 15 — 50
H 7 10
o 0° 8°
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BS501

24-pin SKDIP (300mil) Outline Dimensions

A

O0O0n00n00n00nmnmnmn

Fl
It

13
12

U0 000000oon

H
=Ty
cC = IIll"|:|'_|llI
D TEI i |5
- o .LL;,
E F
Dimensions in mil
Symbol Min. Nom. Max.
A 1235 — 1265
B 255 — 265
C 125 — 135
D 125 — 145
E 16 — 20
F 50 — 70
G — 100 —
H 295 — 315
| 345 — 360
o 0° — 15°
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B‘ EARERGABRAS
Best Solution Inc. BS501

24-pin SSOP (150mil) Outline Dimensions

THHAAHAAHAARAR
24 13

L
AlD B

JAHHiHHHHHHHH"

Symbol : Dimensions in mil

Min. Nom. Max.
A 228 — 244
B 150 — 157
¢ 8 — 12
C 335 — 346
D 54 — 0
E 25 —
F 4 — 10
G 22 — 28
i 7 — 10
a 0° — %
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28-pin SKDIP (300mil) Outline Dimensions

A

0000000000000

B

15
14

Huobooouoodooooon

n

i

[1\
E F G
Dimensions in mil
Symbol Min. Nom. Max.
A 1375 — 1395
B 278 — 298
C 125 — 135
D 125 — 145
E 16 — 20
F 50 — 70
G — 100 —
H 295 — 315
I 330 — 375
o 0° — 15°
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B‘ EARERGABRAS
Best Solution Inc. BS501

28-pin SSOP (150mil) Outline Dimensions

riHHHHHHHHHHH&E

1 14

,LHHHH‘H*HHHHHHHHH
C

™ ':1 P
|l A | G
OO [e—
- P U—E
Dimensions in mil
Symbol Min. Nom. Max.
A 228 — 244
B 150 — 157
C 8 — 12
C 386 — 394
D 54 — 60
E — 25 —
F 4 — 10
G 22 — 28
H 7 — 10
o 0° — 8°
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