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Single axis MEMS accelerometer

1. Technical parameter SSA-DM12

Range

Bandwidth

Bias stability 10 s averaged 1c
Bias repeatability by month
Bias temperature coefficient
Bias temperature hysteresis
SF non-linearity

SF repeatability by month

SF temperature coefficient

Second-order nonlinear
coefficient

Scale factor
Start-up time
Output frequency
Shock (power on)
Shock (power off)

Vibration rectification error (6 g
RMS)

Temperature Range
Operating Voltage

Current

Table 1. Technical characteristics SSA-DM12

I N S N N A

100
<50 <100 <200
300 500 1000
<30 <50 <100
<3 <5 <7
<1000 <2000 <3000
<300
10

<100 <100 <50

250 000 160 000 80 000
<1
2000
10000
10000

<0.5 <0.4 <0.15

-45 ~ 85
5+0.25
<10

<300
1500
<200
<10
<3000

<50

40 000

<0.05

Hz
ug
ug
ug/°C
mg
ppm
ppm
ppm/°C

ug/g?

LSB/g
S
Hz
g
g

my/grus
°C
Vv
mA
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2. Package Information

2.1 20-pins ceramic package

(a) Top view
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(c) Side view

Single axis MEMS accelerometer

(b) Bottom view

Figure 1. Pin definition of SSA-DM12

Table 2. Pin definition

Pin Name s Voltage Description
characteristics

3,5,V3,Vv5

2,V2 VCC
12 VIO
6, V6 SPICS
7, V7 SPIDI
8,Vv8 SPICK
9, V9 SPIDO
4,V4 RSTN
17 Vreg
18 Vrer

Power ground

Power input

Interface voltage

Input
Input
Input
Output
Input

Reference
voltage

Reference
voltage

1.6V~3.6V

VIO
VIO
VIO
VIO
VCC

4V

24V

Power supply voltage requires 0.1uF bypass
capacitor to GND

The input voltage will be used as the
reference voltage of the interface and shall
be consistent with the interface voltage of
the controller. 0.1uF bypass capacitor is
required to GND

SPI select
SPI input4
SPI clock
SPI output
Reset pin, low voltage is activated

Inertial voltage reference, connected to 1 uF
bypass capacitor to GND

Inertial voltage reference, connected to 1uF
and 0.1 uF bypass capacitor to GND
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Table 2. Pin definition (Continued)

Pin Electric -

Reference Inertial voltage reference, connected to 1uF
19 VCP 11v (withstand voltage higher than 16V) bypass
voltage .
capacitor to GND

Sampling synchronization signal input, can

14 Syne Input vio be not connected when not in use
16 AVSS_L Internal power oV
N
15,1,10,11,
20 NC

2.2 Mechanical dimension

/.ou

4- R0.20 REF.

8- 0.50

0.50 REF.

3.00

Figure 2. Package information
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3. Reference Schematic

3.

m
| I+5V
—*
|
|
||

1 Schematic design
U1
VCP 191 el 8 +5V
VREF 18 3
VREF VSS I
VREG 17 ) RSTN
AVSS TN 16 | VREG RSTN 5
AVSS_LN VSS1 I
15 6 SSB
—={NC SPICS
SYNC 14 7 DIN
SYNC SPIDI
INT 13 8 SCLK
+3.3V 12 | INT SPICK Mg DOUT
VIO SPIDO
45V
3 8 b g
Py > >4 > R1
10K

C2:T— C3 —— C4 — C5_—_— C6

||

— ey’ RSTN

I?OUF 0.1uF| O0.1uF 1uF/16V 1uF 0.1uF 1uF
i i o |

— — — L1 0.1uF

AVSS_LN I

BLM18PG121SN1D

Figure 3. Reference schematic diagram

3.2 PCB Design

1.

2.

The decoupling capacitors of pin VCP, VREF and VREG should be placed as close to the pin as possible,
and the equivalent resistance of the wiring should be reduced as much as possible.

The other end of the decoupling capacitor of VREF and VREG connected to AVSS_ LN as close as
possible, and then connected to the GND through magnetic beads.

The decoupling capacitance of VCC and VIO should also be placed close to the corresponding pin. The
overall current of VCC will be about 10mA. Wide PCB wiring is required to ensure the voltage is stable.

To make the device placed horizontally, try to avoid wiring under the package.

When arranging the device location, try to avoid the stress concentration area. Avoid large cooling
elements, areas with external mechanical contact, extrusion and pulling, and areas prone to warpage
during overall installation, such as set screws
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4 Communication and Control
4.1 Hardware Interface

4.1.1 SPI interface Timing

SSA-DM12 output data is achieved by reading the specified registers’ address. Similarly, the control of
SSA-DM12 is realized by writing the value to the specified register. SSA-DM12 registers’ writes or reads the
specified register address through the 4-wire SPI hardware interface. The SPI interface of SSA-DM12 use the
mode 3 timing type in slave mode. That is, CPOL=1, CPHA=1. Before CS is pulled to low voltage, the default
voltage of clock is high, and the data is read on the rising edge.

Clock

Mizo

—(%)E](XH_XXKX)—DCSE
— O O OO O——(

Figure 4. SPI timing parameters

Table 3. SPI timin arameters
Symbol Parameter Condition R Typlcal Un|t
Value Value

DIN/DOUT max

Fsclk SPI clock frequency load 20 pF
T1 Chip selected to clock 200 ns
edge
DOUT effective time,
T2 after SCLK edge 20 ns
Setup time of DIN,
T3 before the rising edge 10 ns
of SCLK
The hold time of DIN,
T4 after the rising edge of 10 ns
SCLK
TDR The rise time and fall
’ time of DOUT, not Vio 3.3V 10 ns
TDF . .
shown in the figure
The high level time of
LS SSB, after SCLK edge 200 ns
T6 Interval betlw.een two 500 ns

SPI visits
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4.1.2 SPI read/write control

cs i /
A\

W WA WA WA WAWAWAWAWW WA WY AW

s w=0/INCY A5 A4 A3 A2 A1 {A0 D7 D6 } D5  Da { D3 D2 | D1 | DO }—

M|sn_{xxxxxXxxxxxxxx‘xxxXXXXXXXX}(XXX):XXXXXXXXXXXXXXKXX}_

Figure 5. SPI single byte write timing
—

cs _\ /
YAVYAVAVAVAVAWAWAWAWAWAWAWAWAWAW

s IR=1 | INC [ A5 A4 A3 Y A2 (A1 A0 xx o o xx 0 xx o xx ) xx ) xx —

50—k e 1 xC xx XX Y xx Y xx { xx (D7 { D6} D5 Y D4 D3 Y D2 D1 DO }—

Figure 6. SPI single byte read sequence

= —Illl ql;' .‘{_
- ‘I" .l'lll ‘II' .n'l{ "I' "lr .II'\ "Ir ]I'l. .l'll. ‘I" .l'lll ‘II' 'I{ \I' '; .I"\ ."Ir ]II. .ll- ‘I". .l'lll "" 'I{ \I '; II"L ."Ir .IIL .ll- ‘I". .l'lll "" 'I( “l'n -|l "L I]I' .II'\ .l'll. ‘I" ;." 1“' I( 1'. "lr II"\ ;." ‘II '.( “I' "lr .Il‘ 'III |
"% w=0/wc-1\ A5 A4 A3} A2 1) a0} D7) D6} D5} D4} D3} D2} D1} Do) D7) D6} | (Do) D7) D6} DS} D4} D3} D2} D1} DO}—

(x50 oo o 30—

Figure 7. SPI multibyte write timing

L]

Ir=1 wety as | as ) A3 ) A2 ar a0 ) oc Do ok o0 o) o o e xx ) '?l 40 e 30 3k Yoo Y 0 ) 30 Y Y x|

5D4 3 )

2 \D1 )

8]

{6 {05 ) D4 )03 ) 02 01 Do 07 D6 { || {00 o7 {06 |

10\'

—{oc e o o oo o o e

|9

Figure 8. SPI multibyte read sequence

Remarks: W/R: SPI Write/read control byte
0:SPI write
1: SPI read
INC: SPI read and write single byte or multi byte instructions
0:SPI single byte read/write
1: SPI address multibyte read/write
A5~AQ: SPI operation address range: 0X00~0X3F
D7~DO0: SPI operation data range: 0X00~0XFF
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4.2 SPI read/write control

4.2.1 Content of the registers

Register absolute address: 0x19, STATUS
Reserved

Output data status flag. Data_Rdy: 1, sensor data if valid;
0, sensor data is invalid

Register absolute address: Ox1A, TEMP_OUT_L
Temp_Out [7:0]

Temperature output, low 8 bits

Register absolute address: 0x18, TEMP_OUT_H
Temp_Out [15:8]
Temperature output, high 8 bits
Register absolute address: 0x1C, ACC_OUT_L
ACC_Out [7:0]
Acceleration output, bit 7:0
Register absolute address: 0x1D, ACC_OUT_M
ACC_Out [23:16]

Acceleration output, bit 23:16

Register absolute address: Ox1E, ACC_OUT_H
ACC_Out [23:16]
Acceleration output, bit 23:16
Register absolute address: Ox2E, CHIP ID 1
Chip_ID_1: 0x41
CHIP_ID_1. Default value: 0x41
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Register absolute address: 0x2F, CHIP ID 2

Chip_ID_2: 0x01
CHIP_ID_2. Default value: 0x01

4 Data format

4.1 Temperature data output

The temperature data is 16bit, two's-complement format, and the highest bit is the sign bit. Register 0X1A
(TEMP_OUT_L) is the low byte of temperature output, and register 0X1B (t TEMP_OUT_H) is the high byte of
temperature output

Register:temp_ Out

(HEX) T
Ox7FFF .
//
//
//
//
v
7
//
e
//
7 —
0x0001 | .~ =
-32768 0x0000 L.~ 32767, =
OxFFFE 0 5
Oxfffe @
// o
’ (=]
e &
7
//
'
ra
//
7
e
7
///
o 0x8001
0x8000
Figure 9.

The corresponding relationship between the temperature output and the actual temperature can be roughly
in accordance with the following formula:

Temperature code (DEC) +8000 N
320

It should be noted that the output of the temperature sensor is usually used as a compensation
parameter, so only the relative accuracy is required, and the temperature sensor is inside the chip, and the actual
temperature is mainly affected by the temperature self heating. Therefore, the temperature output is not accurately
corrected for the Celsius temperature value. The actual Celsius temperature obtained according to the formula can
only be used as a rough reference, and the ambient temperature of the environment where the chip is located
cannot be measured.

22

Actual temperature(°C) =
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4.2 Temperature data output

The acceleration output is 24bit, two's-complement format, and the highest bit is the sign bit. Register 0X1C
(ACC_OUT_L) is the low byte of acceleration output, register 0X1D (ACC_OUT_M) is the middle byte of
acceleration output, and register 0X1E (ACC_OUT_H) is the high byte of acceleration output

Register:Rate_OUT (HEX)

0x7FFFFFT
Ox7FFFFE

0x000001 | -~

-8388608 0x000000 L 8388607,
OXFFFFEF 10 >
OXFFFFFE

(J40) 2pe5 1no )Y

ik 0x800001
0x800000

Figure 10.

The corresponding relationship between the value of the acceleration output and the actual acceleration
can be as follows:

ACC out code (DEC)
Scale factor

Because the product can be customized. In the formula, the scale factor needs to refer to the quality
inspection report, when the product is delivered.

Actual temperature(g) =
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