Application Note

Practical Telemetry Reading and
V_ . Setting for Advanced Power Applications:
FS1606A pPOL using I°C

by Herman Neufeld

This design note applies to the FS1606A, FS1604A, FS1603A, FS1006 and FS1003 series. A feature which sets these pPolL
units apart from other point-of-load modules is their advanced power management functions via I?C bus. In this design note
we will focus on how to program two key telemetry values: the output current and the output voltage.

A list of functions offered by the FS1606A’s 1°C bus is shown in Table 1.

Output Current Reporting

Example: V. =1.8Vand| , =5A. Thel Register OxOE reads A1h. But A1h = 161d. Then, from Table 1

out_report

Loyqry = | L3000 | — 5,031254

Now, we determine the value of G _, which is given by
G gec = decimal(Reg 0x1A [7: 2])

Reg_Ox1A gives a value of BOh, or 1011 0000b. Since only bit range [7:2] is considered, we get 1011 00b - 0010 1100b -
2 Ch - 44d.

Tout(2) = Tous(1) — (905 — 0.24Ggec) Vout — 0.356G gec + 13.1

Substituting the values obtained into the above formula give the calculated value of 5.18525A. As Table 1 specifies, this
example is only valid for the FS1606A-0600.

If the measured value is largely different than the calculated value, the latter can be offset via Register 0x19 [7:2]. For
example, say that the calculated current, i.e. the current reported, is 5A, but the measured current is 6A, a largely different
value. Then, we need to offset the reported current by +1A. Let’s assume that Reg OxOE reads A0 and Reg 0x19 reads 9F.
The resolution for each code of Reg OxOE is 0.03125A. This is one-half the resolution of Reg 0x19 [7:2], which is 0.0625A.
So, 1 code increment in Reg 0x19 [7:2] results in 2 code increments in Reg OxOE.

If Reg 0x19 reads 9F, Reg 0x19 [7:2] reads: 1001 111b - 1001 11

If we add one code, i.e. 1 bit, to this value, we get 1001 11 + 1 = 1010 00.
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Note: the last 2 bits of Reg 0x19 must always be 11. Therefore, if Reg 0x19 [7:2] reads 1010 00, Reg 0x19 [7:0] reads 1010
0011, which is equal to A3h. So, the addition of 1 code to Reg 0x19 increments this register by A3 - 9F = 4. From this result
we can generate the following progression (hex values):

L OF S
A3 > A7 > AB -5 AF >
B3> B7 > BB - BF >
C3->Cr->CB~>CF~
D3 - D7 - DB - DF -

To offset Reg Ox19 by 1A, 1 + 0.0625 = 16 codes are required. From the pattern above, Reg 0x19 would need to be changed
from 9F to DF.

Now, because Reg OxOE reads A0, and its resolution is one-half that of Reg 0x19, it will increment by 32 codes. Hence AOh +
32d = AOh + 20h = 1010 0000 + 0010 0000 = 1100 0000 - COh.

So, Reg OxOE will now read COh. This will make the calculated value equal to the measured value.

Output voltage setting via I’°C

The formula for calculating the Vout_ . for Registers 0x12 and 0Ox13 is

code

0.4 resolution
Vouttarget_( 0.005 )

resolution

[f VOUttarget < 1.8V, the resolution is in 5mV increments. If Vou’[target > 1.8V the resolution is in 10mV increments.

Example 1 Set the target output voltage to 1V. The formula to calculate Vout _ is

code
0.4(0.005

MG — 1204

Voutcode = —505

Then, 120D - 78h - 078h
From this, Reg 0x12 [0] = 0 and Reg 0x13 [7:0] = 78h - 0111 1000b

Example 2 Set the target output voltage to 2.5V. The formula to calculate this is

9.5 0:4(0.01)

2 — 170d

Vouteode = —4p3

But 170d = AAh - 0AAh
From this, Reg 0x12 [0] = 0 and reg Ox13 [7:0] = AAh - 1010 1010b

Note 1: Use the above formulas only if you want to set V_  on the FS1606A-0600. Do not use the above formulas if you want
to use the FS1606A-0600 with voltage divider resistors.

Note 2: If you were to read the values from Reg 0x0D, you will encounter different values than the ones just calculated above.
You need to use the formulas given in Table 1’s description for Reg OxOD to determine the reported telemetry value of V.

IfV,,>2.85V use Reg 0x22 “Fb report” to report the value of V_ .
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Example: Say you configured the FS1606A-0600 with a resistor voltage divider to give you 5V. You read the contents of Reg
Ox0D as FFh - 255d which, from the corresponding formula of Reg OxOD in Table 1, gives you V_ , = (255)0.01 + 0.3 = 2.85V.
Because V_, > 2.85V, i.e. you set it to give you 5V, you need to read Reg 0x22, which gives you 1Dh - 29d. Then, V_ =
(29)0.01 + 0.3 = 0.59. Now, because you scaled 0.6V up to 5V by using the voltage divider, your scaling factor becomes 5 +
0.6 = 8.3333. So, multiplying the V_ , result obtained by this scaling factor, 0.59 x 8.3333 = 4.917V.

Table 1 List of I°C functions for the FS1606A (see next page).
Programming
So far, all registers configured in Table 1 have their contents stored in volatile memory. To program the values permanently into

the FS1606A-0600, you need to follow the following procedure.

Save the values from Registers 0x12 to 0x2B into a configuration file as register-data pairs. The TDK GUI, which runs with the
corresponding TDK provided USB dongle, can be used to store this configuration file. Then read Reg 0x20.

Reg 0x20 | Writes left to OTP

O0h 4
09h 3
12h 2
18h 1
24h 0

Apply 7.5V to V, . If the number of writes left is > O, write 15h to Reg 0x2B, then read Reg 0x21. If bit [0] is 1, then
programming succeeded If it is O, then programming failed. Assuming the programming operation succeeded, cycle V, , then
read Regs 0x12 to Ox1E. Compare these values with the values in the configuration file to see if they match. If they don’t, you
need to retry this procedure. If repeated failures occur, use a new FS1606A-0600.
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Register Function Conditions
0C Pvin_report [7:0] PVy, = [—d%imal(llzegoxoc) ]
Vout = [decimal(Reg 0x0D)](0.02) + 0.6 For FS1606A-2500 only
oD Vout_report [7:0]
Vout = [decimal(Reg 0x0D)](0.01) + 0.3 For non FS1606A-2500
I _ [decimal(RengOE)] Valid for all F$1606A uPOLs
out(1) 32 except FS1606A-0600
OE lout_report [7:0]
Tout2) = Tout(1) — (9.05 — 0.24G gec) Vour — 0.356Gqec + 13.1
FS1606A-0600 only
where: Ggec = decimal(Reg 0x1A [7 : 2])
OF Temp_report [7:0] | T = decimal(Reg 0x0F)
10 Reserved [7:0]
11 Reserved [7:0]
Reserved [7:1]
12 Vout_high_byte [0] High byte of V_ Atomic write. Both high and
13 Vout_low_byte [7:0] Low byte of V low byte must be written for
I out the value to take effect
Reserved [7:4]
SS_rate [3] 0: 0.5mV/ps, 1: 1mV/us default value: 0
. SoftStopEnable ] Ivc’hge?lestgﬂ‘igﬁ‘:;‘zz'is:zg fgf:"StaWStOp (0: disable, 1: enabie) default value: O
Reserved [1]
PGControl 0] 0: DAC-based (PG asserts when V, = 0.98V,_ default value: 1
1: threshold based (PG asserts when SS = 0.98V, )
15 Reserved [7:3]
OCSet [2:0] Sets the OCP level. 000: 4A, 001: 6A, 010: 9A default value: 010
16 Base_address 7:0] Default set to 0x08 (can be programmed to any value except default value: 0000 1000
00h - 07h)
. Reserved [7:2]
OV_threshold [1:0] 0: 105%, 1: 110%, 2: 115%, 3: 120% of V_, default value: 120% of V_,
18 Reserved [7:2]
PG_threshold [1:0] 0:0.8V ,, 1:0.85V, ,,2: 0.9V, ,3:0.95V default value: 90%
19 Current_report_offset [7:2] Offsets |, readings on Reg OxOE (see text in this design note)
OT_threshold [1:0] 0: 75°C, 1: 85°C, 2: 125°C, 3: 145°C default value: 145°C
Reserved [7:2]
1A Bus_voltage_set [1] [°C bus voltage: 0: 1.8 - 2.5V, 1: 3.3 - 5V default value: O
OV_response [0] 0: latched, 1: unlatched default value: 0
1B Reserved [7:0]
Reserved 7
Unused [6:5]
Reserved [4]
1C 0: Soft Enable, 1: Soft Disable (set this bit to 1 to enable
Soft_Disable [3] SoftStopEnable Reg 0x14 [2]. Do not toggle while the FS1606A default value: 0
is in operation.
Unused [2:0]
Reserved [7:2]
1D OTP_clock_on 1] 1: enable OTP burn default value: 1
Vout_max_high 0] Sets the upper limit to which V_, can be programmed default value: 1
1E Vout_max_low 7:0] Sets the lower byte of upper limit to which V_ , can be default value: C8h
programmed
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Register Function Conditions
Unused [7:6]
20 User_pointer [6:3] Gives the index of the last user bank burned
Trim_pointer {2:0] Gives the index of the last trim bank burned
Status_pgood 7 Bit becomes high when power good condition exists
Status_ovp 6] Bit becomes high when OVP condition is encountered
Status_ocp [5] Bit becomes high when OCP condition is encountered
Status_otp [4] Bit becomes high when OTP condition is encountered
21 Status_enable 3] Bit becomes high when part is enabled
Status_ndl 2l Negative Current Limit. Bit becomes high when this condition
occurs
Clear_status_indicate 1] Becomes O when all faults are cleared. Faults are sticky.
Status_otp_burn [0] Becomes 1 if write to OTP was successful
22 Fb_report [7:0] Telemetry reading of V. Use this to report value of V_ > 2.85V
OTP to be burned when this register is Ox15 and OTP_clock_
2B OTP_burn [7:0] on[1]=1. See also PROGRAMMING INSTRUCTIONS in Reg Map
document.
Clear_status 7 1: Clear the Fault Status bits after the fault is removed (Reg 0x21)
31 Unused [6]
Reserved [5:0]

© TDK Corporation 2025



