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Abstract

This report describes the Dzongkha phonemic inventory that was defined during the Text Analysis
process for Dzongkha Text-to-Speech Synthesis (TTS) prototype developed in collaboration with
NECTEC, Thailand. About 56 unique phonemes were discovered covering four different classifications,
viz., initial consonants, vowels, diphthongs and consonant clusters. These phonemes were transcribed
with equivalent Latin representations. In the phonemic set, two tones were identified: first is the
normal tone and the second one is the modification of the normal tone. The modified tone can be
identified by a sharp falling tone (high to low). Following the importance of pronunciation of words
and its associated rules in TTS systems, some pronunciation rules are also discussed in the report.

1. Introduction

Dzongkha is the official and the national language of Bhutan. It belongs to the Sino-Tibetan family of
languages. The script used in writing Dzongkha is identical to the Tibetan script and is known as ‘Uchen’ script
[1]. The spoken form of Dzongkha is not only different from Tibetan but also the vocabulary set used
are different from each other leaving very few exceptions. It can be rightly said that the relationship
between the spelling of the written language and the actual pronunciation in colloquial speech is not
straightforward for both the languages [2].

In the phonetic set definition, it was found that spoken Dzongkha could be represented by 30 initial
consonants, 5 clusters, 11 vowels and 10 diphthongs. Each of the phonemes are classified and defined
along with some examples.

2. Phonemic Inventory Design

Each of the unique phonemes of the language is transcribed using relevant Latin string (Romanization)
equivalents, as demonstrated in the following.
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a) Initial consonants
Thirty initial consonants can be accounted for in Dzongkha language. Table 1 below depicts the list of

thirty consonants in the traditional Dzongkha alphabetical order.

Table 1: Initial Consonant Inventory

IPA  Dzongkha  Transcribed Example Romanized  Transcription
Alphabets  Phoneme Script (based on the
Equivalent pronunciation)
K M 3 2l dkr karO
kh m Kh X mkhr kharoO
G q G aNE) d g hh gaoO
noos N T ngg ngago
29 sngn ngen 1
v s ¢ A bcg cagO
BH & ch g’ﬂ' chog chogO
dz g j NEN | jelo
2 9 ny cal ny | nyelO
9 snyn nyenl
! i ‘ X btng tangO
Hoog th 2} thb thabo
D 3 d “ﬁ’\' gdong dongO
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Note: '0' indicates normal tone & '1' represents the modified (high) tone. The transcription follows the format 'initial

&

sh

@

ril
&W len
a“ shing
RS hsngs
9% hng

G-\ @ m

rilo
lenO
shing0
sang0
hangO

@amO0

consonant — vowel - final consonant — tone'. The final consonant may not be present in a syllable.

The above table shows the transcription of the 30 Dzongkha initial consonants. Their corresponding
phonetic representation is the equivalent Latin string counterparts. It is to be noted that while
pronouncing the consonants, an inherent vowel sound 'a' is also present. Which follows that when no

vowel is used in Dzongkha, the vowel 'a' is appended to the root consonant.

For example, fr‘ is pronounced as 'ka' instead of a simple 'k'.

b) Vowels: Spoken Dzongkha has eleven vowels, including five basic vowels, see Table 2 below.

Table 2: Spoken Dzongkha vowel inventory

IPA

Dzongkha
Vowel

'inherent
vowel'

Transcribed

Phoneme
Equivalent

d

Example Romanized
Script

(G\CAN @ m

& @in

Transcription
(based on
pronunciation)

@amO

@in0



u u
\v
3 de deO
e 3 e
x Ny
AN @om @omO
o o
ue ue QY gyul yuelO
oe oe
\/1
“q yod yoeO
2 2 & a hh @aal
i i Q. _ .
& nhhi niio
u e qﬁg bsduw duuO
\/7
°° o° eR bol b oo |0

Apart from the inherent vowel 'a’, the vowels are written (as diacritics) above or below the root letter
or the main consonant letter. “a is pronounced like 'cut’, i is pronounced like 'lit', e is pronounced like
'pay’, uis pronounced like 'good' [3].

Some vowels are modified when the root letter is combined with certain suffixes. And only a few



numbers of suffixes and prefixes are allowed in the language. While the prefixes before the root
letters are not at all pronounced, certain suffixes are pronounced along with the root letters. And a
handful of them modify the vowels associated with the root letter. Detail for vowel modification is
given in Table 3 below.

Table 3: Vowel Modification

Suffix
Vowel
g ng n b m r L p d s hh
a en el e e
i
u uen ue | ue ue
e
o en el e e

*The table above depicts eleven suffixes and the case of vowel modification when some of them are
combined with particular vowels.

*Suffixes d, s, & hh are not pronounced when combined with other letters in a syllable while the rest
are all pronounced.

A very few 'vowels' can be modified when combined with particular suffixes. Therefore suffixes n, I, d
and s, with the vowels a,u and o, will modify the vowels in question (as shown in the table above).

For example 'p I' is pronounced as 'p e |' instead of 'p a_I' whereby the vowel 'a' is modified to 'e'
vowel

c) Diphthongs: A total of about ten diphthongs were identified for spoken Dzongkha as shown in
Table 4.

Table 4: Mapping of Dzongkha Diphthongs

IPA Dipthong Example Romanized Transcription
Script (based on pronunciation)

. . .
2 . &3 @ hhi @ ai 0



au ad &3 @ hhu @ au 0

ae ae G\Ya @ hhe @ aeO
ui ui S buhhi  bui0
oi oi 0 mohhi moi0

ou ou \fg‘H' ltow touO
eu eu 23 rehhu reuQ
ei el ‘S\’a sdehhi dei0
eo eo E chew cheoO
iu iu 3%’ tshihhu tshiu0

Note: It might be possible to find more diphthongs in the event of 'the growing text corpus' and its subsequent text
analysis.

Table 5: Mapping of Dzongkha Clusters

IPA Consonant Cluster = Example Romanized  Transcription
Script (based on
pronunciation)
. or 3 dgr dra0
- tr A skr tra0
g thr thra 0

tH” thr



-

h Ihh | h lhh a 0

h h .
' ' p) hr hraO

*The letters are stacked over each other to form clusters, i.e, the root letter is usually stacked over the second
letter.

d) Clusters: Spoken Dzongkha has the following five consonant clusters. They are written with special
letter conjuncts.

For example, g 'letter r is stacked under the root letter g'

e) Final Consonants: In Dzongkha there are only eight final consonants, see Table 6. They are
the suffix letters that are actually pronounced along with the root consonant or letter.

Table 6: Mapping of final consonants

IPA Computer Example Romanized Transcription
Script (based on pronunciation)
’ . N dg dagO0
=
ng ng S thung thungO
\/ v
4 don denO
n n
b b SN stbs tabO
BT hhchm chamO
m m
" ) AR hhjur juro
I ’
| A ng | ngelO



g’ P QN gsrp sap0

f) Tones: Two tones were identified for the language, see Table 7 below. The low tone is normal while
the high tone (rising) is the modification of the former tone. They are represented by '0' and '1'
respectively. The rising tone variation usually depends on the following:

= Combination of certain prefixes with the root letter,
= Combination of head letter with the root letter (superscribed),
= The subjoined letter stacked under the root letter (subscribed).

But only a few number of head letters and a few number of subjoined letters when combined with
particular root letters, will modify the tone of a syllable.

Table 7: Tones in Dzongkha Language

Example Romanized Transcription
(based on pronunciation)

Q& b ng bang0
ﬁq; dbng wangl
ﬁg’ nng nang0
4§:\~ snang nangl
Q3 bm baml
& blm lam1l

Note: Generally, it can be noted that the combination of certain letters with the root letter affect the tone of the whole
syllable or word.



3. Elements of Dzongkha Syllable/Word [4, 5]

A syllable is the basic unit of meaning or morpheme in Dzongkha. Syllables are normally delimited by
a delimiter named as the 'tsheg' bar or delimited by other punctuation. Because of this syllable
delimiter there are no inter-word spaces in Dzongkha. Each syllable contains a root letter (ming-zhi)
and may additionally have any/or all of the following parts in the given order: prefix; head letter; sub-
fixed letter; vowel sign; suffix and post-suffix, see Figure 1 below.



Head Tsheg

|

Prefix ‘\nNnN';’ Post-suffix
Root < ﬂ

\ Suffix

Sub-fixed Vowel

Figure 1: Elements of Dzongkha Syllable

a) Root letter - it is the most vital letter in a syllable since it defines the sound of the syllable. It is the
starting point for the sound of the syllable. Hence it is always pronounced first. Therefore
identification of this letter is very important.

A letter in a syllable is always a root letter if:
1) It has a vowel or
e.g,
-pronounced as 'choe 0"
choes -root letter is 'ch' with vowel 'oe’

\/
SN\

2) It has a head letter (superscribed) or sub-fixed (subscribed) letter or
€.g

-pronounced as 'ten0'

qmﬁ. bstn -root letter is 't' with head letter's

-pronounced as 'zham 0'

qﬁ zhbmo -root letter is 'zh' with sub-fixed letter
Ibl



3) In a two letter syllable with no explicit vowel, root letter is the first letter or
e.g,
-pronounced as 'shar0'
ﬂ,\- shr -root letter is the first letter 'sh'

4) In a three letter syllable with no explicit vowel, root letter is usually the middle letter unless
the last letter is the post-suffix letter. In which case sometimes the root letter is the first letter,
or it is the second letter or

e.g,
-pronounced as 'r a ng 0'
TEA( rngs -root letter is the first letter 'r

-pronounced as 'd e 0'
&‘\N' mds -root letter is the second letter 'd' with
post-suffix 's'

5) In a four letter syllable with no explicit vowel, the second letter is the root letter.
e.g,

-pronounced as'sap 0'
ﬂN;q. gsrp -root letter is's'

b) Head-letters: Only three letters can be the head-letters. They arer, | and s.

1) The Ra-go letters
-'r' can be allowed as head letter for only twelve letters; k, g,ng, j, ny, t, d, b, m, ts and dz.
-They are all pronounced the same as the root letters.



e.g, "ﬁ is pronounced as 'k a'.

2) The La-go letters:

A TYYYYNYY

-'I' can be allowed as a head letter for only ten letters; k, g, ng, ¢, j, t, p, b & h

3) The Sa-go letters:

-All except one are pronounced the same as the root letters. That is, %‘ is pronounced as 'l hh a'.

-'s' can be allowed as the head letter for only eleven letters; k, g, ng, ny, t, n, p, b, mand ts

-Also pronounced the same as the root letters.

c) Sub-fixed (subscribed) letters: Four letters; vy, r, | and t are sub-fixed with few root letters as

follows:

i)

The Ya-ta letters: here the letter 'y' is the subscribed letter, see Table 8 below.

Table 8: Ya-ta letters

Example

&

a

a «a *a @

Romanized Transcription

gY

Py

phy

ca0

chaoO

jao0

ca0

chaO

jao

(based on pronunciation)



& my yal
i) The Ra-ta letters: Here the letter 'r' is the subscribed letter, see Table 9 below
Table 9: Ra-ta letters
Example Romanized Transcription
(based on pronunciation)
iy kr tra0
q khr thra 0
ar gr dra0
5 tr tra0
g thr thra 0
) dr dra0
& nr nra0
g pr tra0
% phr thra O
g br drao
& mr mra0
q shr shra0
N sr sa0
5 hr hraO

Note: The ra-ta letters usually form clusters.



% (nra0), ¥ (mrao),q (shrao)are excluded from the list of clusters because they are extremely rare.



iiii) The La-ta letters: Here the letter 'l' is the subscribed letter, see Table 10

Table 10: La-ta letters

Example Romanized Transcription
(based on pronunciation)

,‘ﬂ. ki lal
a. gl lal
a. bl lal
53' ri lal
é’(’ sl lal
a. zl daoO
iv) Fifteen Wa-zur letters: Here the letter 'b' is the subscribed letter.

’q. @.4].‘?. a’ig’é’q’%’aj %. ﬁ' ﬂ. ?.
-All are pronounced the same as the root letters.

d) Prefixes: These are unpronounced letters in the beginning of a syllable before the root letter.
Though they are never pronounced, some of them modify the pronunciation of some root letters.
There are five prefixes; g, d, b, m and hh.

AR



e.g,
-pronounced as 'ts 0 0'

m tsh o -m is silent (this is because the root
F .
E\ES letter here is tsh)

-pronounced as 'wa ng 1'

K\Z:!E\' dbng -Here the root letter b's pronunciation
is modified to that of w's and also the
tone of the whole syllable is modified.

d) Suffixes: These are the letters written after the root letters. Suffixes 'hh' and 's' are never
pronounced. Pronunciation of the remaining suffixes depends on the combining root letters.
That is, depending on the combining root letters those suffixes may or may not add their own
sounds. There are ten suffixes; g, ng, d, n, b, m, hh, r, | and s.

qRFE TR A

e.g,
-pronounced as 'jig0'

a .. iy o .
QRQT hhjig suffix g is pronounced along with root
letter j

-pronounced as 'ka 0'
‘“’W bkg -here suffix g is not at all
pronounced

Note: As seen earlier, some suffixes are capable of modifying the vowel sound in a syllable. And all suffixes can combine
with all thirty initial consonants (root consonants) to produce a word or a syllable.



f) Secondary-suffixes: These are letters that come after the suffix letters. They can also be called as
post-suffixes. The letters 's' & 'd' are the post-suffixes for the language. They are not pronounced at
allin a syllable.

e.g

‘gﬂ"N lcgs - pronounced as '‘cag0'
-the post-suffix 's' is not pronounced in
the syllable

Note: Post-suffix 'd' is seldom used. When used it can combine with suffixes 'n', 'r', & 'l' only, while the frequently used
post-suffix 's' can have combinations with only four suffixes, 'g', 'ng','p' and 'm' in a syllable.

4, Result

Phonemic inventory have been researched and clearly defined. This phoneme set definition has been
used for design and development of Dzongkha TTS prototype [6].

5. Conclusion

This paper presented the definition of phonetic inventory for Dzongkha language. The sound system
for the language is guided by certain pronunciation rules. It can be concluded that arrangement of
letters in a word greatly influences the pronunciation of that particular word. More insight to the
language can be achieved with further research on the language.
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