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The substrate of chip should be connected to GND.
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PAD COORDINATE

No Name X Y No Name X Y
1 BAK 7250 122950 34 | SEGI2(K12) | 1677.50 | 1244.50
2 XIN 7250 | 111430 35 | SEGI3(K13) | 1677.50 | 1359.50
3 Xout 7250 | 99950 | 36 | SEG14(K14) | 1677.50 | 1474.50
4 CFIN 7250 | 88450 | 37 | SEGI15(K15) | 1677.50 | 1589.50
5 CFOUT 7250 | 76950 | 38 | SEGI6(K16) |1677.50 | 1704.50
6 GND 7250 | 65450 | 39 SEG17 167750 | 1819.50
7 VDD 7250 | 53950 | 40 SEG18 167750 | 1934.50
8 \VDD2 1250 | 42450 | 41 SEG19 167750 | 2049.50
9 VDD3 7250 | 30950 | 42 SEG20 1677.50 | 2175.00
10 VDD4 7250 | 19450 | 43 SEG21 167750 | 2300.00
11 CUPO 8950 | 7250 | 44 SEG22 1677.50 | 2477.00
12 CUP1 20450 | 7250 | 45 SEG23 155850 | 2507 .50
13 CUP2 31950 | 7250 | 46 | SEG24/I0A1/CX | 143045 | 2507 50
14 COM1 43450 | 7250 | 47 | SEG25/10A2/RR | 1305.00 | 2507 50
15 COM2 54950 | 7250 | 48 | SEG26/I0A3RT | 1164.50 | 2507.50
16 COM3 669.50 | 7250 | 49 | SEG27/I0A4/IRH | 1024.00 | 2507 .50
17 COom4 78950 | 7250 | 50 |SEG28/10B1/ELC| 881.50 | 250750
18 COM5 00950 | 7250 | 51 |SEG29M0B2/ELP| 766.50 | 2507.50
19 COMB 102950 | 7250 | 52 |SEG30/I0B3IBZB| 651.50 |2507.50
20 COMY 114950 | 7250 | 53 | SEG31/10B4/BZ | 536.50 | 2507.50
21 CcOM8 126950 | 7250 | 54 |SEG32NOC1KIT| 42150 |2507.50
22 COMY 138950 | 7250 | 55 |SEG3IINOC2KIZ| 306.50 |2507.50
23 SEGI(KT) (150950 | 7250 | 56 |SEGI4NOCIKII | 191.50 | 2507.50
24 SEG2(K2) (162950 | 7250 | 57 |SEG3ISNOCAKI4 | 7250 |2477.00
25 SEGA(K3) (167750 19750 | 56 | SEG3GI0OD1 | 7250 |2300.00
26 SEGA(K4) (167750 32250 | 59 | SEG37N0D2 | 7250 |2175.00
21 SEGH(KS) (167750 | 43950 | 60 | SEG38I0D3 | 7250 |2049.50
28 SEGO(KE) [ 1677.50| 55450 | 61 | SEG3YOD4 | 7250 |1934.50
29 SEG7(K7) [ 167750 | 669.50 | 62 SEG40 7250 | 1819.50
30 SEGE(KE) [ 1677.50 | 784.50 | 63 SEG41 7250 1 1704.50
31 SEGO(KY) [ 1677.50 | 899.50 | 64 RESET 7250 | 1589.50
32 | SEGI0(K10) [1677.50 (101450 65 INT 7250 | 147450
33 | SEGU(KI) [ 1677.50 (112950 | 66 TEST 7250 | 135950
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Application Schematic

SDA
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|0 Vdd —1 9 je=— SCL
3 7 » INT
4 6
5
Cy
Vdd
Table 4. KXTE9 Pin Descriptions
| Pin Name | Description

1 10 Vdd The power supply input for the digital communication bus
2 NC Not Connected internally — may be connected to Vdd or GND
3 NG Not Connected internally — may be connected to Vdd or GND
4 GND Ground
5 Vdd The power supply input. Dacouple this pin to ground with a 0.1uF ceramic capacitor.
] NG Not Connected internally - may be connected to Vadd or GND
7 INT Interrupt pin (Reports user-defined state changes|
8 NG Not Connected internally - may be connected to Vdd or GND
] SCL C Serial Clock (requires 1.5k pull-up resistor)
10 SDA G Serial Data (requires 1.5k pull-up resistor)
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1 General Description
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The DL4510 Hand Pulse Heart Rate Detect IC is a low cost, single chip IC. Dedicate for
contact sensor in any heart rate detecting system. Built in handhold on/off detector and short
trigger circuit in output stage, The DL4510 has nice sensitivity with few additional discrete
components. Furthermore, it has good anti-noise ability. Start-up delay is added into the chip, it

will delay about 2 sec while enabling.

2 Pin Description

. Pin - . Pin .
Die Name Description Die Name Description
Input pin
1 HEN | Operation enable control 10 | OP2N
High active
Input pin
2 LEN | Operation enable control | 11 | OP2P
Low active

3 | vpp [Analog pin 12 | OP30

Positive power supply

Analog pin
4 €25 Start-up delay control 13 | OP4N

Analog pin
> RC Output pulse width control 14 | OP40
6 | GND |\nalogpin 15 | OP5P

Negative power supply
7 | vrer [Analog pin 16 | OPSN

Signal bias
8 | OP1P 17 | VREF2
9 | OPIN 18 | ouT Output pin

One short-trigger pulse output
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3 Electrical Characteristics
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ABSOLUTE MAXIMUM RATINGS (Vss=0 V)

PARAMETER SYMBOL RATING UNIT
Operating Temperature Topr 0 ~ +70
Storage Temperature Tstg -50 ~ +150

ELECTRICAL CHARACTERISTICS (Vss=0V, Topr = Oto70 )

PARAMETER |SYMBOL | Min. Typ. Max.| Unit CONDITIONS
Operating Voltage Vdd 2.4 - 55| V
Operating Current lop 0.5 mA Application circuit,
Vdd=3V
Standby Current loff - 1 LA Vdd=3.0V
(OFF)
Input High Level Vih 2.7 \Y Vdd=3.0V
Input Low Level Vil 05| V Vdd=3.0V
Output High loh 35 mA Vdd=3.0V
Source Current Voh=2 5V
Output Low Sink lol 1.4 mA Vdd=3.0V
Current \Vol=0 5V
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4

Bonding Pad Diagram (Unit: um)
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2 |:| 18 17
L1
3 16
4 15
14

)

5] 13

7 12

g 10 11
No Name X Y No Name X Y
01 HEN 422 897 15 OP5P 912 618
02 LEN 116 897 16 OP5N 912 751
03 VDD 115 744 17 VREF2 912 897
04 C2S 115 628 18 ouT 650 897
05 RC 115 465
06 GND 115 349
07 VREF1 115 224
08 OP1P 115 88
09 OP1IN 406 88
10 OP2N 634 88
11 OP2P 912 88
12 OP30 912 221
13 OP4N 912 353 Chip Size : X=1027um ,Y=986 um
14 OP40 912 486 Pad Size 86 um 86 um

SUNSTAR
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5 Application Circuit

SUNSTAR http://www.icasic.com/ TEL: 0755-83387030 FAX:0755-83376182 E-MAIL:szss20@163.com

0.6cm?,

}_4
F

6
S

|
|
VREF1 | |
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LEN |2 Control Power ]
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Rl 33K
EREE o9 | opIN

umggs X L70T GND
IZIS (]

F HEN { Conirol Power |
Hight Enable
|{ 10 | opay our |18 5o
csl\lw
@ . 1 | opsp VREF2 |1
W2 ! S
200 =9 = B =9 =9
c 86 6 © o
(] L] - u L'=]
= = = =] -] =
R3
K | M
J_Cé -
333
333
BOM list:

R1 R2 R3 R4 RS R6 | R7

33K [ 33K | 2M [ 150K [ 820M | 2M | 20M

CO C1l C2 C3 C4 Cs [C6| C7r | C8 | C9 | ClO

102 | 4.7uF | 104 | 1uF | 4.7uF | 10uF | 333 | 333 | 474 | 103 | 1uF
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, (>5c¢m’) .
<1>. Contact ESD Protection > 11KV:
|II
il
m| C2l
4] _] Ct
Rl T 4TuF
+———{vDD
T L, o] e v o -
i RE = Low Enable
4 AN 8 oplp = O LEN
3 ke L = -
2 C11 10 R2 33K g A 1 Hight Enable
1 102 QLM OPIN ., g HEN
— 10 o i 18 Hight Enable
-
_‘ ) i — WDPZN g' ouUT Pulse Signal
AN : 1 opp 7 VREF2 |5
ik _L
€12 ¢R11 Z 9 & &
102 1o A -6
= O ©o ©o O
BOM list:
R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 | R11
390 | 3.3K | 33K | 2M | 150K | 820K | 2M | 10K | 10K | 10M | 10M
Cl C2 C3 C4 C5 C6 C7 C8| C9 |Cil0| C11 | C12 D1
47uF | 0.2uF | 1uF | 10uF | 10uF | 333 | 333 | 474 | 103 | 1uF 102 102 | RSB6.8s
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<2>.Contact ESD Protection > 15KV:
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.||I
el
w| c2l
w1 @
Rl T 4TuF
WLV +———|vDD
390E. _LC4 r-| [¥-1 W =+ ]
IIDuF 5 U “ g
= 5 5 % 0 B
it R s - 2 Low Enable
4 N orlp = 9 LEN
2 Cl1l ¢grio RZ 33K 4 N @ 1 Hight Enable
1 102 210 OFIN 4 E HEN
== e Hight Enable
= % oPN & ourt -8
ED — €5 IDU{ E
AN : Liopp ~ VREF2 B¢
wg
o1z 11 Z o &N B
102 Q1o g oA A £
%jl = (@] o o o
E =3 — — — —
AR
= —AA i
ﬁ 2 ém —— i
|_ 4|:!4 SSEDK ol - lu
333 150K _103
BOM list:
R1 R2 R3 R4 R5 R6 R7 R8 R9 | R10 | R11
390 | 3.3K | 33K | 2M | 150K | 820K | 2M | 10K | 10K | 10M | 10M
C1 C2 C3 C4 C5 | C6 Cc7 C8 | C9 | C10 C11 C12
47uF | 0.1uF 1uF | 10uF | 10uF | 333 | 333 | 474 | 103 | 1uF 102 102
D1
RSB6.8s
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<3>.Contact ESD Protection > 30KV:
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|
|||I
€l
w] c2f
e[ ] 1
T 47uF
+—voD
o w T L]
a L =m A
ZomM 8 oA
] v
IP1 2 Low Enable
4 1 = g LEN
3 10 N ® ) Hight Enable
i w = HEN
oo 18 Hight Enable
) ouT
=
. VRER2 |-15¢
Z @] Ay Z
T T i "¢l
A A Ay
| 5 © ©o o ©
;! 0‘8%.; 2] T i %]
- - — — - —
02 a
__nd__l:d
=c10

BOM list:

R1 R2 R3 R4 RS R6 R7 R8 R9 | R10 | R11

390 | 33K | 33K | 2M | 150K | 820K | 2M | 10K | 10K | 10M | 10M

C1 C2 C3 C4 | G5 |C6] C7r |CB| CY9 |C10] C11 |cCcr2

47uF | 0.1uF | 1uF | 10uF | 10uF | 333 | 333 [4/4] 103 | 1uF | 102 102

D1 D2 D3

RSB6.8s | RSB6.8s | RSB6.8s
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: ( )

(V)

Li—>Li*+e" -2.96

K—>K"+e -2.92

Ca—Ca® +2e” -2.90

Na— Na* +e” -2.71

Mg — Mg?*" +2e” -2.40

Tio>Ti* +3e -2.00

Al > AI** +3e” -1.76

Zn—Zn* +2e” -0.76

Cr—>Cr? +2e” -0.56

Fe —» Fe® +2e” -0.44

Ni— Ni®" +2e” -0.23

Sn— Sn* +2e” -0.14

Pb— Pb* +2e" -0.12

Fe —» Fe* +3e” -0.045

H, >2H" +2e 0

Ag +Cl" — AgCl + e~ +0.233

Cu—Cu? +2e” +0.34

Ag—> Ag* +e” +0.80

Pt —» Pt>" +3e” +0.86

Au— Aut +e” +1.68
1. s

. :Zn ,
2. ,
3. , ,
4. ,
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FEATURES

Ultra-Small Package - 3x3x0.9mm LGA
Activity-monitoring Algorithm (Active/Inactive)
Device Orientation Detection Algorithm

Digital I*C Communication Interface

Very Low Power Consumption (30pA full operation)
Lead-free Solderability

Excellent Temperature Performance

High Shock Survivability

User-selectable Output Data Rate

Factory Programmable Offset and Sensitivity
Self-test Function

PROPRIETARY TECHNOLOGY

KXTE9 Series

Accelerometers and Inclinometers

MARKETS

APPLICATIONS

Mobile Phones and Mobile Internet Devices

Screen Rotation
Gesture Recognition
User Interface
Power Management
Activity Monitoring

Game Controllers and Computer Peripherals

Inclination and Tilt Sensing
User Interface

Power Management
Activity Monitoring

Sports Diagnostic Equipment

Static and Dynamic Acceleration
Activity Monitoring

These high-performance silicon micromachined linear accelerometers and
inclinometers consist of a sensor element and an ASIC packaged in a

3x3x0.9mm Land Grid Array (LGA). The sensor element is fabricated from
single-crystal silicon with proprietary Deep Reactive Ion Etching (DRIE)
processes, and is protected from the environment by a hermetically-sealed

silicon cap at the wafer level.

The KXTE9’s advanced, orientation-detection feature reports changes in
This sophisticated,
embedded algorithm eliminates the need for continuous data collection and
complex calculations by a microprocessor. With a few adjustable parame-
ters, the screen-rotation algorithm can be optimized for an intuitive user
experience. In addition to orientation detection, the KXTE9 features an ac-
tivity-monitoring function. This function reports changes in a device’s mo-
tion state, either moving (active) or not moving (inactive).
manufacturable product with consistent product performance across use
conditions, the KXTE9 operates across a supply voltage of 1.8V to 3.6V DC.

landscape, portrait, face-up, and face-down conditions.

The sensor element functions on the principle of differential capacitance.
Acceleration causes displacement of a silicon structure resulting in a change
in capacitance. An ASIC, using a standard CMOS manufacturing process,
detects and transforms changes in capacitance into an analog output volt-
age, which is proportional to acceleration. The sense element design utilizes

A highly-

common mode cancellation to decrease errors from process variation and
environmental stress. The voltage is digitized by an on-board A/D converter

and is accessed via an inter-interated circuit (I°C).

36 Thornwood Dr. - Ithaca, NY 14850 USA tel: 607-257-1080 - fax: 607-257-1146 - www.kionix.com - info@kionix.com
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KXTE9 Series

PERFORMANCE SPECIFICATIONS

The performance parameters below are programmed and tested for £2.0g, 6-bit operation at 3.3 volts and 25°C.
However, the device can be factory programmed to accept supply voltages from 1.8V to 3.6V. Performance pa-
rameters will change with supply voltage variations.

PERFORMANCE SPECIFICATIONS
PARAMETERS UNITS KXTE9-2050 CONDITION

Range g +2.0 Factory programmable
Sensitivity counts/g 16 typical
Sensitivity vs. Temp %/°C +0.02 typical
0g Offset counts 32 typical
0g Offset vs. Temp. mg/°C +0.75 typical
Non-Linearity % of FS 0.1 typical % of full scale output
Cross-axis Sensitivity % 2.0 typical
I2C Communication Rate KHz 400 typical
Power Supply Y 3.3 typical Factory programmable

HA 30 typical Operating
Current Consumption

HA 0.1 max Standby

ENVIRONMENTAL SPECIFICATIONS
PARAMETERS UNITS KXTE9-2050 CONDITION
Operating Temperature °C -40 to 85 Powered
Storage Temperature °C -55to 150 Un-powered
5000, 0.5 msec Powered or un-powered,
Mechanical Shock g
10,000, 0.2 msec halversine

ESD \Y 2000 Human body model

ORDERING GUIDE

Product é)éi:gciet?\zitc;f R?S;_:;e (Sceor:Jsrl]ttlg//l;\; (c%fzietts) Operati?\g;)Voltage Temy:();r)ature Package
KXTE9-1026 XYz 2 16 32 2.6 -40 to +85 3x3x0.9mm LGA
KXTE9-2050 XYz 2 16 32 3.3 -40 to +85 3x3x0.9mm LGA
KXTE9-4100 XYz 2 16 32 1.8 -40 to +85 3x3x0.9mm LGA
© Kionix 2008 All Rights Reserved
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